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Oxy-Acetylene Fusion Welding Gives 
Leadership In Many Lines 


“Continuous metal’? is, obviously, better than joints or seams, whether 
brazed, riveted or soldered. It means, simply, a stronger, more durable, more 
saleable product. Orders, Customers, reputation—the aim and object of bust- 
ness—is won by this advantage. In addition, manufacturing cost is often 
largely reduced. No industrial improvement could be more important. Ask 
any Engineer who keeps posted in production methods. 


Valuable In Every Machine Shop And 
Foundry 


Iyxpensive castings having flaws are reclaimed. Machined castings developing 
faults are saved. Errors in machining may be corrected. It is simply a 
matter of fusing in new metal or putting on a new piece or part. One concern 
inaking crank shafts saved in this way over $2000 in nine months. $2000 in profit 
where before it would have been $2000 in scrap pile. 


soctumervawn FOOdyear Oxy-Acetylene Equipment 











f stationary and = portable in 
sti llation It is impossible . . ‘ 
employ better material and w: includes everything needed—Acetylene Generator, Oxygen Supply, Hydraulic 


n ~ a than goes into these ma 


ines. Note the simplicity. and =» Back Pressure Valve, Chemical Purifier and Blow Pipes. The entire equipme nt is 

— scientific in design and of high efficiency. It is the result of over 15 years’ ex 
perience in Acetylene work, plus exhaustive investigation of both European and American practice in Oxy 
Acetylene applications. ‘The Goodyear Pressure Acetylene Generator feeds carbide into water a little at a 
time. Gas so made is not deteriorated by excessive heat. ‘The generation is cool. Our simplicity is matchless. 
Practically two parts feed the carbide—positively. Gages of metal used in our construction are heavier 
than in others, open-hearth stecl plates being used. Galvanizing is done after assembling. Steel castings, 
bronze bushings and heavy steam fittings employed. Generators have positive mechanical interferences which 
interlock, prohibiting im- 


proper handling. Permitted Gas For Welding Should Be Chemically Purified 
T.4: : : ae oF Acetylene gas,no matter how generated ,contains phosphuretted 
by National Board of Fire hydrogen and sulphuretted hydrogen No welding can be fully 
[ nderwriters. Kven to the successful unless these two impurities are removed from the gas, 
last access : sie ake ; as is well known by all men conversant with the difficulties ot 
ds accessory we make a eradicating Phosphorous and Sulphur from high grade Steels and 
quality product : and do not [ron Many have tried Acetylene welding and given it up because 
: of not knowing these facts. Let us send you our Chemical test. 


compete with the man who 


You need it if you have a welding plant. 





} : - 4 . 
has nothing to talk but Write Us 
price. You would not ur success is due toa policy of thoroughness and in rendering 
have it otherwise once you eMictent service. Let us Enow your sequsvements. Frasted snt- 
- ter will be sent promptly on request I ere 1s no obligation in 
kr OW all the f: wets. writing us fully. concerning need Address 





Nelson Goodyear, ‘Ine. 
% Church Street 


This portable has a broad wheel 


ase and low center of gravity. 
New York Note the strong constru tion. 
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A Record Breaker in Radial Drilling 


For Output and Reduced Operating Expenses 


The Pond Heavy Duty 
Radial Drill 


sumption maximum re- 
sults. Lasting accuracy 
and convenience are two 
of its fundamentals. 


































All gears steel or bronze. All bearings bronze lined and self oiling. 
The machine that meets the extra heavy demands of modern shop practice for continuous 


heavy duty. Wore te Jo) “Prog VOSS Rep orte "No. oF. 


Niles-Bement-Pond Company 


Ait count New York. 23- 25 Victoria St, og S. W. 
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An Unusua 


About three years ago, a Pittsburg steel 
company designed a machine in which a 
thrust of 1,500,000 pounds at a speed of 
100 revolutions per minute was a feature. 

The Standard Roller Bearing Com- 
pany, who were consulted, designed a 
bearing of their plain-roller-thrust type, 
which was installed and has been in ser- 
vice more than two and a half years. A 
second machine of the same type but in 
which the thrust load was increased to 
2,000,000 pounds has recently been com- 
pleted, Standard plain-roller thrust bear- 
ings being used. This second machine 
was also fitted with roller journal bear- 
ings as well as thrust bearings, thus be- 
ing equipped with roller bearings through- 
out. The thrust load is applied hydrau- 
licly. The working load on thrust and 
journal bearings is shown by diagram, 
Fig. 2. Since installation of these bear- 
ings it has been found necessary to in- 
crease the thrust pressure to 2,250,000 
pounds and they have proved capable 
under the increase. 

Plain-roller thrust bearings used for 
this service consist of three major ele- 
ments: 

(1) Threads, consisting of two heat- 
treated, tempered and accurately ground 
steel washers or plates. 
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Roller T 


By T. F. Salter * 








thrust 
for a steel mill, providing 


A_ large bearing 
roller surfaces fora journal 
load as well as for a thrust 


load oj over 2,250,000 

















pounds. 

*Engineer, Standard Roller Bearing Com 
pany, Vhiladelphia, l’enn 
tribution of the load, even though all 


parts adjacent be not in exact alinement. 
The general dimensions of cage are 2 
feet 7 inches inside diameter by 6 feet 


\ Normal Reaction of Die — 
Thrust on _ | ; a 
Roller Thrust Collar 2 
se 7 


a Direction of ——~<. 

Vertical Load on |\ 2,000,000 Ib. Thrust — 
Journal Koller 

Collar yAngile of Die Face 

at Web of Wheel 
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Diagram of Forces 
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(2) Roll cage, usually of bronze, com- 
plete with rolls of heat-treated, 
tempered and accurately ground; retain- 
ing band, ball thrust, etc., Fig. 1. 

(3) Leveling device, consisting of two 
washers or plates, one face of each be- 


steel, 


ing convexed and concaved respectively, 
thus permitting a ball-and-socket base for 
the bearing and insuring an equal dis- 


ROLLER THRUST BEARING FOR 2,250,000 PouNps LOAD 


5 inches outside diameter, and details 
of construction be found by 
sulting line drawing. Fig. 3. The bearings 


will con- 
shown are inclosed in the casing of the 
machine, all voids around bearings being 
packed with grease, and large compres- 
sion grease cups are provided to sup- 
ply lubricant as consumed. 

The after, or right-hand tread washer 


DIAGRAMS OF 
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rust Bearing 


was required to be extra thick, to avoid 
deflection, as it is supported at outer edge 
only, the forward, or left-hand tread 
washer is amply supported over its entire 
The plates are made of high-grade, 
special alloy steel, being forged into form 
2s washers. They are bored, turned and 
faced to approximate dimensions, allow- 
ances being made for grinding. Washers 
are then subjected to heat treatment, are 
hardened, drawn, and then carefully 
ground to very close limits, the two 
faces being as nearly parallel as human 
ingenuity and highest-grade grinding ma- 
chinery can produce, each face being in 
itself perfectly level and parallel. 

Thrust cages are of phosphor bronze, 


face. 





carefully machined, special care being 
exercised in the location of the slots 
2.070.000 Ib 
sone sat ~ = 
_ eel 
S| | 
ot 
2.000 000 Ibs } 
—_= — a j 
Add to this Weight of Shaft a a 
Dies, etc. =35 Tons (approx) 
Force Poly gon 
Ame an Machinist 


FORCES ON BEARINGS 


which carry the rollers. The rollers are 
manufactured from a high-grade, special 
alloy steel, carefully heat treated, and all 
rollers are ground true cylinders, the er- 
ror in parallelity for a given roll and 
diameter of all rolls in the bearing being 
held within 0.0002 inch, plus or minus, of 
the nominal diameter. Heavy steel retain- 
ing bands are provided which encircle the 
bronze and the 
their respective slots, a steel ball being 
provided at the end of each roll slot to 
for the end thrust of the rolls in 
the slot, due to centrifugal force and that 


cage retain rollers in 


care 


force generated by reason of the rolls 
being guided by the cage in a circular 


path, instead of their natural tangential 
path. 


The journal bearings, Fig. 4, are 3 feet 
4 inches internal or shaft diameter, 4 
feet external diameter, equipped with 4- 
inch diameter rolls, the cage being 1 foot 
1 inch long overall. The cage is made of 
phosphor bronze, machined all over, roll- 


ers being set in machined pockets in 


confined by a 
into a 


cage where they are steel 
ball fits 
bored in ends of 
inserted 


held in place by 


which recess 
ball 


and 


pocket or 


the each roll, the 


being from ends of cage 


heavy follower screw 


Designers or engineers inspecting the 
halftones and drawing of this thrust bear- 
the apparent op- 


its design and con- 


ing will at once note 


position to theory in 


struction. In other words, it would seem 
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that tapered rollers whose faces would 
converge at the center of rotation should 
be used, instead of the cylindrical or 
parallel rollers which have been used. 
The desirability of using taper rollers 
is well understood, but the difficulties of 
manufacture from a commercial stand- 
point have made the use of tapered roller 
bearings undesirable. A series of tapered 
rollers such as would be required for a 
given bearing can be made uniform only 
through excessive care; in fact, skill re- 
quired to produce a series of rollers, all 
of approximately uniform dimensions, is 
found only at rare intervals and as a 
practical proposition is quite out of the 
question. To be satisfactory, each and 
every roller in a tapered-roller thrust 
bearing should be exactly the same diam- 
eter at the large end, the same diameter 
at the small end and exactly the same 
length, as a variation of a sixty-fourth of 
an inch in the length would, if diameters 
of ends were kept true, materially alter 
On the other hand, if 
end of roller 


the angle of face. 
length is exact with one 
true to diameter and the other end of 
roller 0.001 inch plus or minus exact 
diameter, the load on this roller would be 
borne by either one end or the other, and 


not along its entire face. 


If some three or four rollers all con- 
tained in the bearing are 0.001 inch 
greater in diameter than their fellows, 


such large rolls would be forced to bear 


- 184 =) , 


e 4ly— 5” - 9 ox? >| 






































AMERICAN MACHINIST 


July 14, 1910. 

















Fic. 4. 


all the load, the balance of rollers being 
entirely relieved. It is, further, exces- 
sively difficult and impractical to grind 
the two plates of the given bearing to ex- 
actly the same angles and the success 
of a roller bearing depends entirely upon 
all bearing surfaces of both rollers and 
plates being absolutely exact. In the case 
of the plain-roller thrust bearings, it is 
comparatively easy to make each roller 
an exact duplicate of its neighbor, as is 





Oil Holes. 






ROLLER JOURNAL ELEMENT 


also the grinding of plates with faces 
exactly parallel. 

It has been found by comparative tests 
of roller bearings with cylindrical rolls, 
and roller bearings with tapered rolls, 
that the former were more efficient, and 
that when the test was carried to a break- 
down under a given speed, the plain-roller 
bearing did not show distress until its 
load had been made considerably in ex- 
cess of that which resulted in a failure 


7 | Drill for Cotter Pin 
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of the bearing equipped with tapered 
rollers. Cutting up the cylindrical rollers 
into short lengths practically eliminates 
sliding. 

Hundreds of thousands of thrust bear- 
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ings of the plain-roller type are in use, 
operating under comparatively small loads 
at several thousand revolutions per min- 
ute, and in the larger sizes they have 
shown their absolute dependability under 


on 
— 


heavy loads, being extensively used on 
heavy vertical machinery, such as fre- 
quency changers, rotary transformers, 


hydroelectric generating units, plate-glass 
polishing tables and similar devices. 








Human Nature and Praise in the Shop 


When you turn a piece of cast iron 
three inches in diameter you can measure 
it and tell within a fraction of a thous- 
andth what size it is. Measure it again 
in a month and it is liable to be about 
the same size but it may be crooked. If 
it is, it is a bit bothersome; but when you 
get a little matter like that in comparison 
with the variability of men it is a pretty 
dead snap after all. Every time you turn 


around you find a man that must be 
handled in a different way. 
You would think, and many people 


have not yet gotten over the idea, that 
workmen would need jobs badly enough 
so that they would be glad to accept 
uniform treatment. They will accept it 
for brief intervals, but it pays to study 
each one and treat him as an individual. 

Men who work by the hour change jobs 
on very little provocation. I have had 
men go for one cent an hour raise in pay 
who could have made themselves worth 
10 cents an hour more to me by merely 
waking up. I have had men leave to 
get a vacation. 


GETTING AND GIVING VACATIONS 


I ran the shop for 10 years without 
giving anyone a vacation except I was 
held up for it. My men got vacations 
_just the same. They worked along till 
they wanted a vacation, then they hunted 
around for a new job, told the other fel- 
low that they wanted to work out a two 
weeks’ notice, came back and jacked up 
their job, drew their pay and went off to 
the seashore and lived like nabobs. They 
dc it all over the country except in shops 
where they shut down for a fortnight each 
year. 

Some men can go longer without vaca- 
tions than others but they continue to get 
about what they want. If their wants are 
a trifle anticipated they appreciate it. If 
you handle them right there is about a 
50 per cent. dividend right there. It is 
the “easiest profit” there is if you know 
how, and the hardest if you don’t. 


THE INFLUENCE OF PRAISE 


They have a foreman over at Rushem 
& Pushem’s that just about knows the 
game. He has an idea of what consti- 
tutes a day’s work that is about the usual 
thing multiplied by two. He will give a 
man all the help he can toward doing 
work the easy way and he will plaster 
him over with blarney a foot deep if he 
does the trick, but woe unto him unless 
he is deaf if he does not. When I first 


By Entropy 








Important shop questions dis- 


cussed. Influence of vacations 
and some comments on the vart- 
ous effects of praise on different 


people. 
Advantages of giving men the 


kind of work they like. 




















knew of him I thought he would get the 
men demoralized by too general praise, 
but I found after a time that he was only 
bestowing praise where it was due and 
that he was seeing to it that it was due 
in most cases. 

A man over in that shop knows by the 
time he has been there a week that if he 
dees not get praise by the yard he is due 
to go out on the dump. The taffy is a 
good investment. 

Of course, you and I do not feed much 
on praise but most of the rest of the 
world will go further for 50 cents worth 
of appreciation than they will for a dollar 
in cash, 


We look on a_ celebrated actress’ 
press agent as a sort of a scheme for 


hoodwinking the public, while it is really 
a scheme of her manager’s to keep her 
keyed up to her best work. 

Suppose you expected to see in tomor- 
row morning’s Argus the following item: 
“Yesterday forenoon John J. Smith of the 
Beatem Machine Company’s shop broke 
all previous records for turning 4'4-inch 
pistons by 34 of a second. Official notifi- 
cation of the new record, attested by the 
manager and department foreman, have 
been forwarded to the Secretary of the 
International Brotherhood of Gas Engine 
Piston Turners and it is confidently ex- 
pected that official action will be taken 
to place this record in their books.” 

Imagine this in your local paper with 
a two-column heading and reprinted in 
New York, Chicago and Boston in smaller 
type. Wouldn’t you be right on the jump 
to take off another fifth of a second? 
That is, all except just you and me who 
are proof against newspaper or any other 
kind of praise. 

Then we have a fellow right out here 
in our shop that we had just about given 
up as a hopeless case until we found that 
he was our strong man. Now we give 
him a lathe, two of them in fact, by re- 


quest, where there is no crane and we 
give him heavy stuff to handle, something 
that we go to him with in an apologetic 
sort of way and say, “See here, Dick, we 
have got to get those shafts turned and 
all the lathes out under the crane are 
busy. We'll get you a couple of helpers 
to put them in for you.” He tells us 
where to send the helpers, and puts them 
in himself and just takes delight in get- 
ting stock off those shafts so hot it burns 
the floor. I suspect that a little extra 
praise will get him to running another 
lathe. 

Then we have another man who is all 
right if we keep him on the odds and 
ends of jobs, but if we put him on where 
he has a dozen of a kind to make he 
spoils the last three. Give him a new 
job and tell him you doubt if it can be 
done and he will do it, and do it right, 
and do it quickly. 

I had a chap of that kind in the black- 
smith shop once. He could do a good 
job of any kind whenever the mood took 
him. He made a pair of tongs once only 
an inch and a half long. He did the whole 
thing blacksmith fashion too, punched 
out the eye and the rivet hole hot. If I 
gave him a chain to put a link in it came 
cut just right, but if I gave him a half a 
dozen bolts to make, the heads all came 
with cold shuts and off square and all 
thicknesses. He needed a job in an ex- 
perimental station not a blacksmith shop. 


ADVANTAGE OF SELECTING WORK 


I believe that one of the largest ad- 
vantages of a large shop is that you can 
have men who can do certain things and 
you can have enough work so that each 
man can be kept busy at what he likes 
best, which is synonymous with what he 
does best. 

One of these days I am hoping to see 
a machine shop with everyone working on 
something that he is so interested in that 
we will have to send the watchman 
around to get them to go home at night. 
It will be just play for them. It will be 
more than play to run the shop; it will 
be heaven. And we can afford to pay 
that picked gang wages that will make a 
college professor green with envy. 








According to The Automobile, $160,- 
000,000 worth of machine tools are now 
being utilized in the automobile industry 
which required 43,000,000 man-days to 
build. 
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Making Electric Fan Motors 


The electric fan is looked upon as an 
appliance that takes care of itself, is al- 
ways ready to use when wanted and 
needs practically no care or attention. 
There is considerable truth in these sup- 
positions, but the average person has lit- 
tle idea of the refinement in manufac- 
ture, the accuracy with which the parts 
are made and the special tools that are 
employed, all of which makes a well con- 


structed electric fan practically “fool 
proof.” Through the courtesy of the 
General Electric Company, Pittsfield, 


Mass., we are enabled to show some of 
the machines and tools used in manu- 
facturing their electric fan motor. 

The department is complete in itself, 
makes all of the parts of the fan, fin- 
ishes, assembles, tests and inspects. The 
use of jigs, fixtures, automatic machines 
and special machines has been developed 
to a great extent. 

Fig. 1 shows the set up on a Potter & 
Johnston semi-automatic chucking ma- 


chine for finishing the cast-iron motor 
frame. Here the hole for the bearing is 
drilled and reamed, slots for the field 


coils finished and the front end finished 
in order to receive the head. When we 
consider that the bearings for the arma- 
ture shafts are rigid, one being carried 
in this frame and the other in the head, 
it will be seen that the hole in the frame 


Editorial Correspondence 








Some of the machines, tools and 
operations used in manufactur- 
ing electric fan motors. 

How the various parts are ma- 
chined with the use of special 
tools, jigs and fixtures. 

Accuracy in all operations the 
important jeature. 


























the arrangement of three Potter & John- 
ston machines around three sides of a 
hollow square in order that they may be 
attended by one operator. Each machine 
is driven by its own motor which permits 
of this arrangement. A large pile of fan- 
motor-frame castings is seen within the 
hollow square. The machine in the fore- 
ground has its motor controller in a dif- 
ferent position from the one illustrated in 
Fig. 1, namely, it is placed lower than 
the headstock and is controlled by a lever 
running through to the front of the ma- 
chine, and past the end of the bed. As 
a matter of interest, all of the larger ma- 
chines and many of the smaller machines 
in this fan-motor department are driven 
by individual motors. 


MACHINING THE BRACKETS 


Turning now to Fig. 3, we see a spe- 
cial chuck and set up of tools for ma- 
chining the fan-motor brackets. The il- 
lustration is so plain that very little ex- 
planation is necessary. Here the main 
hole in the bracket is drilled, reamed and 
the end of the hub faced. 


THE FAN Motor ARMATURE 


The fan motor armature core is built 
up of laminated disks differing for the 
alternate-current and direct-current mo- 
tors. The one seen in Fig. 4 is of the 











Fic. 1. MACHINING 
into which the bronze bearing is forced 
and the rim against which the head is 
fastened, must be concentric. Detailed 


mention of the outfit of tools is unneces- 
But the of the controller 
for the individual motor driving the ma- 
chine is of located back 
of the headstock and is operated by a 
long rod ending in a vertical handle seen 
left of the illustration. 


sar\ location 


interest. It is 


at the extreme 


ARRANGEMENT OF THE CHUCKING 


MACHINES 


Fig. 2 is introduced in order to show 





4 FAN MoToR FRAME Fic. 2. ARRANGEME 

















Fic. 4. GRINDING THE ARMATURE SHAFT 





NT OF POTTER AND JOHNSTON MACHINES 


squirrel-cage type. The shaft is forced 
into place and the rings into which the 
armature bars are riveted are silver 
plated in order to insure excellent elec- 
trical contact. In order to establish the 
accuracy of the fit of the armature both 
the journals and the body size are ground 
after assembling, see Fig. 4. 
Corresponding with this, the bushing 
that forms the shaft bearings are ground 
on the external diameter on an arbor 
in order to insure that the hole and out- 
side shall be concentric and that a proper 
allowance shall be left for a pressing fit 
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in the motor frame and head. 

There are, of course, many other parts 
of the fan motor that have not been il- 
lustrated or touched upon here, but suf- 
ficient has been shown to indicate the re- 
finement with which all of the parts of 
the fan motors are made. These small 
machines are in the class of accurate in- 
terchangeable machine work. 

One room in this department is set 
aside for japanning. Here all of the 
finishes of the various parts are put on. 
The room is amply equipped with dipping 
tanks, drying racks, baking ovens and the 
like, thus carrying out the statements that 
this department is complete in itself and 
carries on the operations and processes 
for making the electric fan complete. 

Our final halftone, Fig. 5, shows some 
of the testing benches. Here the mo- 
tors are brought after assembling and 
here each motor is given a careful run- 
ning in prior to shipment in order to 
know that it is right. 
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A Hand 


The sketch shows a boring tool which 
I have used for two years now, and it 
has filled every demand. 

I made it for a 14-inch lathe, and for 
the experimental, model or tool depart- 
ment it is very useful. The smallest hole 
I can remember boring with it was 0.12 
inch, but that is small for a 14-inch 
lathe, and it will bore anything else up 
to the capacity of the machine. 

From the sketch it will be seen that 











y Boring Tool 


By John Melville 








Details of a boring tool 
with which very good results 
have been accomplished. 

A design that makes 1t 
useful for many kinds of 


























there are four parts: Shank A, holder B, work, 
tool C, and bushing D. 
Ya —— - 
it & 4 : | 
L, 43" (A No.1 Assembled D_ 
= WY About 30 } 
| S| \ 
4 | WY ‘ Shank A 6% long before Bending * 
< BY o 
Y Adi jaa} 2- \% Collar Screws | 
CS ; —f ron 5- % Drilled Holes to Lighten ie 
¢ \ : eo \ avy) P Cc Ss « at : 4 Ream rs) 
% Tap" ™ *\o Ream B = a (7 T oh is ae 
No. 3 i , "Rea 
: ~ 1 Split Bu 
No \ } {mertican Mosk ’ 
A HANDY BorRING TOOL 
I hunted round the shop till I found steel that measured 1!>x1',x inch. I 


an old forged boring tool which was 1x2 
inches and in decent condition. I cut 
off all but 1'4 inches of the forged end, 
then located it in the chuck and turned 
the end to inch diameter and just 
114 inches long. It was then bent to 
about 30 degrees one inch back from the 
shoulder, and the five 5¢ holes drilled as 
shown, to lighten it. A file and some 
emery cloth finished shank A. 

Holder PB was made from a piece of 


drilled and reamed two -inch holes as 
shown, and then taking the blade out of 
my hacksaw, I put the blade through one 
of the holes, fastened the frame and 
saw together again and sawed through 
from one hole to the other. The '%4-inch 
tap holes were then put in with body 


clearance through one-half of the holder, 


and the ends of the holder were rounded 
so that the wall half way round each 
of the holes was of uniform thickness. 


With two collar screws in place, the 
tool can be used with half-inch bars, but 


the user will need two split bushings 
as shown, one reamed out to '4 inch and 
the other inch so that '4-, %4- or 


-inch drill rod may be used for boring 
tools. The sketch shows the 3¢ bushing 
in place in the tool. 

Don’t make the mistake a friend of 
mine made: He tried to harden and 
temper the holder. It is not necessary 
and means disaster nine times out of 
ten, because the holder is sure to warp 
outward from the slot, which means the 
half-inch will be large and you 
might just as well make a new holder. 

When the shank has been clamped in 
tool part of the lathe, slack up on 
the collar screws and you can swing the 
holder on the turned portion of A. The 
distance between the two half-inch holes 


holes 


the 


is inch, so that the tool can be swung 
inch either up or down and the bar is 
elways parallel with the lathe. When 


it is set to right hight, turn the boring 
tool C then tighten 
up 


for right clearance, 


easily on the collar screws. 








Dr. Paul 
fame, is 


Statement 


In the Scientific American 
Heroult, of electric 

given as the authority 
that contained in 
are harmless, since they do not produce 
blowholes. The latter, according to this 
authority, are the result of disengagement 
of carbon dioxide, which takes place dur- 
ing solidification as the result of inter- 
action of carbon and iron peroxide. Hy- 
drogen, nitrogen and other are 
harmless, and are to be found in about 
the same amount in bessemer, basic, acid, 


furnace 
for the 
the molten 


gases steel 


gases 


open-hearth, crucible, and electric steel. 
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The Watt Relics at South Kensington 


To an American who realizes the small 
number of relics which we have of the 
pioneers in engineering and machine con- 
struction, nothing can be more gratifying 
than to witness the industry and care 
with which such things have been col- 
lected and preserved in England. Of 
all those work we would most 
wish to have thus cared for, James Watt 
easily heads the list, and it is precisely 
which the greatest number 


whose 


his work of 


of examples remain. It is impossible 
to overestimate the importance of his 
work, which constantly grows on one 
with study. Mr. Chubb has given an 
account of such things as are kept at 
Watt’s old home and place of business 
at Soho, and this article will show a 


few of those which are on view at South 
Kensington Museum. The man who fails 
to feel the impulse to uncover his head 
things, de- 


fraternity of 


when standing before these 


serves expulsion from the 


the machine shop. 


By F. A. Halsey 








A micrometer caliper, surface 
condenser, steam-engtine tndt- 
cator, trussed beams, gearing to 
replace the engine crank, models 
showing application of 
bower, and several complete and 


engine 
»perative engines are some of the 
that been preserved 


with such intelligent care. 


relu s) have 


These form a striking demon- 
Wait's 


enginecr and experi- 


stration of ability as a 


machinist, 


mental investigator The am- 


bortance of his work cannot be 


restimated. 




















Two ComPLeTe WATT ENGINES 

Of these exhibits, the most striking are 
two complete and perfect examples of 
engines as built by Watt. The first is ‘l- 
lustrated in Fig. 1, which shows his first 
sun-and-planet engine built in 1788. Its 
cylinder is 17 inches diameter by 48-inch 
stroke, the mortise flywheel being 16 feet 
in diameter. It was nominally of 10 
horsepower, but actually indicated 1334 
horsepower, figures which by their small- 
ness are certainly striking in comparison 
with the size of the machine. It con- 
tinued at work until 1858, its work being 
the driving of a metal-working shop of 
some sort. 

The engine illustrates the natural pro- 
cess of transition from the pumping en- 
gines previously built by Watt, to en- 
gines for driving revolving shafts. The 
pumping engine, of course, had no shaft, 
the piston rod being connected to one end 
of the walking beam, while the pump rod 
was connected to the other, and the na- 




















Fic. 1. 





James Watt’s First SUN AND PLANET ENGINE—1788 
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tural method of actuating the valve gear 
was by a plug rod which hung from the 
beam, on which suitable tappets moved 
the valves at the ends of the stroke. In 
this engine we see precisely the same 
gear, the plug rod serving also as the 
air-pump rod, the driving of the valves 
by means of an eccentric being still un- 
known. This valve gear, as will be seen, 
is by no means simple, and the under- 
standing of it in all of its details is not 
easy without turning over the engine, 
which is, of course, not practicable. It 
is, however, clear that the direct action 
of the tappet was to move the valve to 
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vention. The governor will be seen be- 
hind the valve connections driven by a 
chain and pulleys. It acts upon a 
throttle valve of the disk type. We see 
also Watt’s beautiful parallel motion. 


Fig. 2 shows another engine in the 
same collection, which was erected in 
1797 and continued in operation until 
1885. It had originally a cylinder of 


16 inches diameter by 48-inch stroke, but 
in 1806 the makers substituted a new 
cylinder of 19'4 inches diameter. 

THE 


In several 


IMPROVEMENT 


this 


PROGRESS OF 


respects engine is a 




















Fic. 2. 
PROGRESS OF 


the closed position where it was secured 
by a latch, the opposite valve being sim- 
opened by the releasing of 
The 


al- 


ultaneously 
its latch and the action of a weight. 
are of the oscillating type, 
the exact construction cannot be 
made out without removing the 
cover. Except for the reversed action, it 
would require no great stretch of the im- 
agination to this an anticipation 
of the Corliss Moreover, it is a 
principle of the patent office that reversal 
of a mechanism does not constitute in- 


valves 
though 


chest 


see in 
gear. 


ANOTHER SUN AND PLANET 
IMPROVEMENT 


ENGINE SHOWING 


1797 


THE 


marked advance over the preceding one 


The valves are driven by a crank motion 
obtained from a lay shaft geared to the 
main shaft in such manner as to reduce 
the speed one-half, this being necessary 
because with the sun-and-planet gear 
the shaft made two revolutions for each 
double stroke of the engine. The action 


of course, the same as 
the 


of this crank was, 
that of an eccentric and, in 
necessity for a lay shaft, it wes a natur- 
al preliminary to the eccentric. In ad- 
dition to this, the engine is fitted with a 


view of 


on 
on 


separate cut-off valve operated by a cam 
upon the lay shaft. This valve is located 
at the end of the steam pipe, one valve 
thus serving for both ends of the cylin- 
der, the cam having two lobes. The con- 
necting rod from the valve crankpin is 
made with a gab end, permitting it to 
be disengaged and the valves to be 
worked by a hand lever when starting 
the engine. The valves are of the pop- 
pet type, the steam and exhaust valve for 
each end of the cylinder being eccentric 
with one another and the stem of 
passing through the hollow stem of the 
other. 

In addition to these engines there are 
the main parts of a pumping engine 
erected in 1777, which, however, has not 
been photographed and 
cated as to make photographing too dif- 


one 


which is so lo- 


ficult for it to be undertaken. It ante- 
dates the parallel motion, having the 
horse-head-and-chain connection be- 


tween the beam and the piston and pump 
rods 

Regarding the long terms of service of 
these engines, it should be said that they 


have been exceeded by other Watt en 
gines, one of which, believed to be the 
first sold by Boulton & Watt, a pump 
ing engine erected in 1776, continued at 
regular work for a period of 116 years 
and was occasionally used for six years 
more It is still preserved at Ocker 
Hill, Tipton, in working condition. It is 
much larger than the engines’ here 


1 
having a cylinder 33 inches di 


84-inch stroke, and 


shown, 


ameter by was orig 


inally built to assist a water wheel in 
dry weather by pumping water from th 
tailrace back to the headrace. Long af 
ter the introduction of the rotative en 
gine, this method of driving continued 
in use for textile mills, because of th 
more uniform speed when obtained fron 
water wheels The slide valve was in 
vented by William Murdock, Watt’s su 


perintendent, and was employed in som 
cases, although Watt preferred the pop 
pet. 


Watrt’s First CONDENSER 
As a classical relic of Watt’s work 
the palm must be given to Fig. 3, which 


shows the original experimental model ot 


a separate condenser. It dates from 1765 
and was undoubtedly made by Watt’s 
own hand. It will be recalled that prior 
to Watt’s time the steam was condensed 
within the cylinder by the aid of water 
injected therein ind this model was 
made in order to test his first and most 
fundamental invention—the separate 
condenser! It consists of a. stea 

jacketed cylinder, 1.4 inches diameter 
fitted with a hemp-packed piston. From 
the piston a rod passes downward 


a stuffing box and terminates in 


which a 


through 
a hook, 
pounds, indicating a vacuum of 12 pounds, 
was suspended. Connected to the upper 
end of the cylinder is a vertical pipe 


from weight of 18 
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Fic. 3. ORIGINAL MODEL OF A SEPARATE 
CONDENSER 


the condenser—closed at the top and 
connecting telow with a metal box from 
the further side of which passes upward 
a vertical tube which forms the air-pump 
barrel, 

Most curiously, the model is now as- 
sembled in an unworkable manner, the 
first connection of the condenser being 
with the steam jacket, which in turn com- 
the lower end of the 


municates with 


Fic. 4. ORIGINAL MODEL OF A SURFACE 
CONDENSER 


cylinder. There exists a proper connec- 
tion with the upper end of th2 cylinder, 
which has been soldered over, and other 
features of the model show that the con- 
denser connection must have been orig- 
inally by this hole. It is surmised that 
after his experiments and before his pat- 
ent was secured, Watt may have made 
this change in order to mislead anyone 
into whose hands the model might fall. 
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It should be noted, moreover, that as 
the model stands it is not a jet condenser, 
there being no opening for water into 
the condenser. The description states 
that the condenser and air pump were 
submerged in a tank of water, the con- 
denser being thus of the surface type. 
At the same time, had there been an 
opening for water through the cover, it 
would have been easy for Watt to have 
removed this cover and replaced it with 
another in case he was bent on deceiv- 
ing others. On the other hand, for the 
purpose of experiment, the cold surface 
may have given sufficient capacity with- 
out the jet. 


THE First SURFACE CONDENSER 


Fig. 4 shows a model which is only 
second in interest to the one already 
shown. It bears a label reading ‘“‘Orig- 
inal Model of a Surface Condenser,” and 
was probably made shortly after the pre- 
vious one, and if the previous one was 
originally a surface condenser this one 
represents a little more than an increase 
of surface. It contains an excellent con- 
denser with 140 small tubes soldered into 
a metal tube plate at each end—the cool- 
ing water passing through the tubes and 
the steam to be condensed being ad- 
mitted to the shell and outside the tubes. 

The pipe next the condenser connects 
near its top with the condenser and at 
its bottom with the barrel of the air 
pump, which has a solid piston. The 
valves are fitted to the intermediate pipe 

—the delivery valve at the top of the 
pipe and the suction valve at its junc- 
tion with the condenser—the actual 
pumping being thus done by the rising 
and falling water column—a_ superior 
construction, it will be remarked, be- 
cause of its eliminating clearance. 

Watt was obliged to abandon this con- 
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WORKING MODEL OF A SUN 


Fic, 5. 


AND 


PLANET GEAR Fic. 6 


WoRKING MODEL OF 


AN INTERNAL GEAR CONNECTING ROD 
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Fic. 7. 


denser, because of the difficulty of keep- 
ing it tight—a difficulty which was not 
surmounted until long after his time. 


STRANGE SUBSTITUTES FOR THE CRANK 


Nothing seems so strange in connec- 
tion with Watt’s engine as the sun-and- 
planet gearing. The explanation of this 
construction lies in the fact that in the 
application of the crank he was fore- 
Stalled by a patent taken out just in time 





MODEL OF A LADDER CONNECTING Rob 
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to prevent his using it. Watt regarded 
the patent as a piece of piracy and re- 
fused to make terms with the patentee. 


In order to avoid this, he was forced 
to invent a substitute, and the sun and 
planet gear was the result. That the 


task was not an easy one is shown by 
the models of other devices, which he 
made before adopting this one. He 
much given to model making, by the way, 
as were most of the old masters, and the 


was 


Fic. 8. WATT’s PLAN FOR DRIVING A FLOUR MILL 


museum contains a large number of ex- 
amples other than those shown here, and 


of scarcely less interest. Among those 
included is Fig. 5, which is a working 
model of the sun-and-planet gear. A 


first cousin to this is found in Fig. 6, 
which is a model of an internal-gear con- 


necting rod,* while perhaps the strang- 


ck of roundness of the internal gear 
shrinkage of the material 


























Fic. 9. 


Watt’s PLAN FOR DRIVING A ROLLING MILI Fic. 10. 


A Watt MopeLt ENGINE 
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est of all is Fig. 7, which shows a “laa- 
der-connecting rod,” than which nothing 
could more strikingly illustrate the straits 
to which Watt was put. The 
ends in a gear, while the connecting rod 
carries at its end a long rack composed 
like a ladder and capable of 
acting on either gear. At 
the end of 

a roller which works in a large opening 
of special form in a fixed guide plate, 
which keeps the rack in mesh with the 
the down- 


rung is in 


main shaft 


of rungs 
side of the 


lower the connecting rod is 


conclusion of 
stroke, when the last 
the lower end of the 
other side of the 
and maintained in 


gear. At the 
ward 
swings 
being 


the 


rod 
gear, 
mesh by 


mesh, 
to the 
guided 
guide plate, the reverse movement taking 
end of the upward stroke. 
purpose 


place at the 
Still 


are shown in model form. 


other devices for the same 
In spite of its 
unpromising features, the sun and planet 
gear continued in regular until 
about 1800, when the embarrassing pat- 


was use 


ent ran out, 


DEMONSTRATION MODELS 


It mu that Watt 
engaged in the introduction of the great- 
that has 


st be remembered was 


est innovation engineering ever 


seen The driving of a revolving shaft 
by means of steam power originated with 
and he had the problem before him 

of cenvincing owners of mills that his 
rine would form a successful substi- 

te for water and horsepower. In or- 


nonstrate his ideas, he had re- 
course to many models, and among these 


shown in Fig. 8, to illustrate the 
the 


service, in 


is one 


ipplication of invention to driv- 


ing of flour mi 


ANOTHER MODEL 


ENGINE LEFT BY WATT 


fact, the engine found some of its ear- 
liest applications. 
The model shows the method of driv- 


ing a mill having six runs of stones. The 
connecting rod sun-and-planet 
motions, one on each side, each of which 
connects to a driving shaft carrying a fly- 
A bevel gear on each flywheel 


has two 


wheel. 
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shaft meshes with a second bevel on a 
vertical shaft, which also carries a spur 
wheel meshing with three pinions, one 
on each of the mill spindles. 

Fig. 9 shows a somewhat similar model 
of a rolling mill, and others showing 
forge hammers and other machinery 
driven by the engine are shown at the 
museum. 


MopDELs OF COMPLETE ENGINES 


While many of Watt’s models had a 
utilitarian purpose, he also made others 
for his personal gratification, and, what- 
ever one may think of models in gen- 
eral, he cannot be other than thankful 
that Watt, and for that matter others, 
thus left records of their work. Among 
several of this kind that still exist is the 
one shown in Fig. 10, which was prob- 
ably made about the year 1800. It is of 
far better workmanship than the demon- 
strating models, being, except for the 
frame, of metal. Like many other models 
throughout the museum, a compressed- 
air system is connected to its own cylin- 
der, by which it is kept constantly in 
motion. The valves are of the poppet 
type and of the same construction as in 
the second large exigine already descriped, 
and are driven by an eccentric working 
through a tappet gear. It will be 
that the sun-and-planet gear has disap- 
peared. The steam cylinder of this model 


seen 


is 154 inches diameter by 4!4-inch 
stroke. 
The gem of the collection from the 


modelmaker’s standpoint is shown in Fig. 
11, which was bequeathed by Watt to 
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MODELS OF 


TRUssED WorRKING BEAMS 
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John Kennedy, of Manchester. It fairly 


represents the culmination of Watt’s = 
work and as a piece of model making it “ 
would be creditable to any model maker KAT ge 


today. I am not informed of the size 
of the cylinder, but the bed plate meas- 
ures about 3 feet in length overall. Un- 
like the last model shown and the larger 
engines, this one is fitted with a slide 
valve of the long “D” form, which is 
driven by an eccentric. The cylinder is 
steam jacketed and the engine is fitted 
with Watt’s governor. The frame, in- 
cluding the bed plate, is of iron and of 
almost ideal form. The engine as here 
shown, remained substantially the stand- 
ard construction for many years, The 
illustrations of “the steam engine,” in 
many of our dictionaries and other books 
of reference might almost have been tak- 
en from this model. Like the last model 
shown, this one is kept in constant mo- 
tion by means of compressed air turned 
into its own cylinder. By the belt shown 
it drives a m@gdern_ sectional model, 
showing the action of valves and piston. 











More EXPERIMENTAL MODELS 


The condenser models will illustrate 
the well known fact that Watt was an ex- 
perimental investigator, and the next illus- 
tration, Fig. 12, will show the same fact 
in a very different field of work. There 
is evidence that he had trouble in con- 
nection with the walking beams of his 
engines, and this illustration shows mod- 
els of trussed beams which were made 
in order to determine the proper pro- 
portions of such beams. One of the 
models is plainly fitted for attaching test 
weights, while the other has been tested 
to destruction. It seems curious, by the 
way, that while Watt’s earliest pumping 
engines were fitted with trussed beams, 
the beams of the mill engines which are The steam engineer of today will 














Fic. 13. A WATT INDICATOR 


AN OLD STEAM ENGINE INDICATOR tor as used during Watt’s time The ac- 
look tual date of the construction of this ir- 
13. strument is unknown, but it was the 
of Watt’s agents in Manchester, 


1 


shown were constructed of no:hing but with a sympathetic eye upon Fig. 


a single stick of timber. which represents a steam-engine indica- property 
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Fic. 14. Watt’s MICROMETER 
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It still carries a card which was taken 
in 1840, by Prof. E. Cowper. The in- 
strument has a brass cylinder 1.13 inches 
diameter (1-square inch area). 


THE 


If the last illustration is of prime in- 
terest to the steam engineer, the next 
and concluding one will be no less so 


FATHER OF MICROMETERS 
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to the working mechanic, for it illus- 
trates a micrometer made by Watt. It 
has the regulation screw construction, al- 
though there is no nut. The screw has 
no endwise movement and the moving 
bar is fitted with teeth like inclined rack 
teeth, which engage the screw. The dial 
is stationary, the screw being turned -by 
means of the bar which crosses the dial. 
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Wnole revolutions are counted by the in- 
dex on the smaller dial, this index being 
turned by means of a small wornwheel, 
which meshes with the screw. The screw 
has 18 threads per inch, while the dial 
has 50 main divisions, which are sb- 
divided into halves. The main divisions 
thus read to the 1/900 of an inch, while 
the subdivisions read to the 1/1800 part. 








Purchasing Agent and th 


“Pull together,” “use team work,” 
“codperate”—these are old adages that 
have been used for years to express the 
same thing that Lincoln meant when he 
said “United we stand, divided we fall.” 
They are used in connection with all 
sorts of things, yet in one of their most 
useful fields—business life—they are of- 
ten forgotten, overlooked, or thought to 
be inapplicable. 

How often we see, in going around 
among machine shops, this lack of har- 
monious codéperation. The sales man- 
ager shows by his manner that he and 
the superintendent are not working to- 
gether. The remark is often made that 
it’s entirely the superintendent’s fault 
that deliveries are not made as promised. 
When the general manager is called in 
to straighten matters out, his very atti- 
ture indicates that he is tired of such 
mix-ups, sometimes siding with one or 
the other or again raking them both over 
The outsider, seeing this condition of 
things and not caring a rap about whose 
fault it is, often loses his confidence in 
the concern, and becomes suspicious of 
the output for the reason of this lack 
of pulling together. 

A LINK THAT Is FREQUENTLY WEAK 

There is one place in every large com- 
pany where team work can be used to 
great advantage; that is, between the fin- 
ancial and the purchasing departments. 
The purchasing agent, getting his requis- 
itions from the shops, goes ahead and or- 
ders, making what seems to him the 
best terms possible. That the terms and 
deliveries from his point of view are ad- 
vantageous, no one will deny. 

When the payments are due and reach 
the treasurer, the advantage of those 
terms, etc., may prove a hard proposi- 
tion for him. That particular month has 
many obligations other than the purchas- 
ing agent’s shrewd bargains, even some 
particular day may drain, for the time 
being, the resources of the company. 
Credit is a ticklish thing, suspicion is 
easily aroused, taking extra time for pay- 
ment cannot be indulged in often without 
causing comment. 

The opportunity to get a concession 
in price, the temptation to buy in quan- 
tity, if delays and bother of deliveries 


have been met on previous orders, are 
often too much for the purchasing agent 


By Samuel L. Platt 








A bargain that may seem ad- 
vantageous to the purchasing 
agent may prove an embarrass 
ment to the treasurer when the 
account becomes due. Co opera 
tion is necessary between these 
departments, as between all other 
departments of the shop. 




















to resist, and he obligates the concern 
to heavy payments, thinking he has done 
well. Clever buying is an art and should 
always be recommended, but clever buy- 
ing does not mean taking advantage of 
every seeming chance. 

An extra 3 per cent. is worth look- 
ing after, but it may mean the borrow- 
ing from banks to meet the payment, 
which lessens the advantage by the in- 
terest paid. For example, suppose it 
made necessary a sixty-day loan; if at 
per cent. should come 
off the 3 per cent., making it only 
2 per cent. The treasurer’s relations 
with the banks, at the time, might be 
such that he would prefer not to increase 
the loans, yet he is forced to, simply 
because the two departments are not 
working in harmony. 


G per cent., 1 


Two AcruAL CONDITIONS 


In one large company these conditions 
came up frequently; the treasurer com- 
plained to the purchasing agent, the lat- 
ter, thinking it was an interference with 
his domain, said he “‘couldn’t bother to 
go upstairs and ask every time he wanted 
to buy a pencil; it wasn’t his business, 


anyway, to run the finance. What was 
a treasurer for if he couldn’t look out 
for such things?” The only arfange- 


ment they could agree on was that every 
order over a certain amount would be 
reported to the treasurer, thus giving 
him a little more chance to prepare. 

little time after this arrange- 
ment was made, the purchasing agent left 
and a new man was engaged. Having 
been brought up, as the expression goes, 
“in another school,” he saw the disad- 
vantage of the old way. Getting the total 
purchases for the vear, he figured what 
the months should average; then allow- 


Some 


e ‘Treasurer 


ing for certain season purchases to cov- 
er possible interruptions to navigation, 
etc., he took these averages up with the 
treasurer, modifying them to suit the 
conditions the latter had to look out for. 
This gave him a working basis, and with 
careful study, arranging deliveries, terms 
of payment, etc., made it possible to 
keep within a very close margin of the 
monthly figures. 

Any change in this procedure was tak- 
en up with the treasurer before going 


ahead. At times what would seem a 
bargain from the purchasing agent’s 
view did not prove so in reality. Ar- 


ranging, as they did, once or twice a 
year, made it just as easy for the pur- 
chasing agent and saved the hard feel- 
ing, worry and trouble experienced un- 
der the old order. 


OF COOPERATION CANNOT BE 
OVERESTIMATED 


VALUE 


There are comparatively few concerns 
whose working capital is so great that 
there is no need of codperation between 
these two departments, and even then 
the harmony produced by working to- 
gether is worth while, even if not ab- 
solutely necessary. 

“United we stand, divided we fall” is 
just as true in business concerns, if not 
more so, than with nations. Every man 
of experience knows of concerns that 
have failed because the partners or offi- 
cers were pulling in opposite directions, 
were jedlous of each other, or were try- 
ing to have everything their own way. 
With the financial and the purchasing de- 
partments there should be the closest co- 
operation instead of absolute indepen- 
dence of each other. 





c 





In the selection of material for use in 
the construction of automobiles, the 
laboratory method of arriving at con- 
clusions is relied upon to produce de- 
pendable results. The Automobile states 
that it is shown in an article on testing 
steel how some of the results obtained 
carry with them a considerable measure 
of misfortune in that they cast doubt upon 
good materials, and fail to sufficiently lay 
bare the defects in the other kind. It 
would be good practice to rely upon the 
steel fabricator unchecked, in the face of 
a system of testing which falsifies. 











July 14, 1910. 


AMERICAN MACHINIST 


61 


Critical Speed Calculations 


Critical speed is the term applied to 
the speed of a rotating body at which 
occur the maximum vibrations of the re- 
volving mass or supporting § structure. 
The vibrations are smaller for speeds 
both above and below the critical value. 
Hence the importance to the designer of 
high rotative speed apparatus, of pre- 
determining these maximum vibrating 
points. The high speeds and large ca- 
pacities now being used in electrical ma- 
chinery, such as turbo-generators, fre- 
quency changers, etc., bring this appar- 
atus within the critical-speed range, and 
the electrical designer must study the vi- 
brating properties of his high-speed ma- 
chines, or leave this operating trouble to 
chance. 

The phenomenon of critical speed was 
known to De Laval, who designed his 
turbines with a small or “flexible” shaft, 
so that the running speed was seven to 
ten times the critical value. So far as 


By S. H. Weaver 








In modern constructions wher 
high speeds of machinery prevail 
the que sf1on o] the critical speed 
is of great and increasing im- 
portance. 

The critical speed 1s that at 
which the vibration produced bj 
the unbalanced conditions be 
comes a maximum, 
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a single concentrated load on the shaft. 
Stodola, in 1903, first gave the formula 
for any two concentrated loads on a 
shaft. Professor Morley has lately given 
approximate formulas for combined dis- 
tributed and concentrated loads. 

These constitute practically all of the 
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is known he did not understand the  liter2zture on the subject. They are 


mathematical theory. 

The first scientific explanation of criti- 
cal speed is due to Rankine who, in Ma- 
chinery and Millwork, gave the mathe- 
matical explanation for a shaft with its 
own weight only, when supported at each 
end, and also for fixed direction at one 
end as a cantilever. This was followed 
by Professor Greenhill with an explana- 
tion for an unloaded shaft with fixed di- 
rection at each end. Professor Reynolds 
then extended the mathematical treat- 
ment to shafts loaded with pulleys, and 
Professor Dunkerley proved the formulas 
by laboratory experiments and developed 
an approximate formula for shafts with 
more than one load. Reynolds and Dunk- 
erley do not satisfactorily treat the case 
of two loads on the shaft and _ their 
method was criticized by Doctor Chree. 

Féppl, in Germany, gave the case for 


mainly mathematical demonstrations and 
do not leave the subject in convenient 
form for the use of the designing engi- 


neer. This paper will give a mathemat- 
ical treatment for both the distributed 
end the concentrated loads, by consider- 


ing the motion of the snaft as vibratory 
along two axes, study the vibrations for 
all speeds, reduce the formulas to prac- 
tical form, and present them in tables for 


convenient use. 


NATURE OF CRITICAL SPEED 


All critical-speed calculations assume 
It is practically im- 
rotating 


an unbalanced load 
possible to 


that 


balance a mass so 


its center of gravity coin 
the 


the 


exactly 
rota- 

the 
very 


cides with mechanical axis of 


tion. As mass starts to rotate, 


rotate in a 
the shaft 


gravity will 
around 


center of 


small radius center 


The rotation of the center of gravity at 
this small radius produces a centrifugal 
force which acts radially outward from 
the shaft center through the center of 
gravity, and rotates around the shaft with 
the center of gravity. Consider the case 
of a single concentrated load on a ver- 
tical shaft. Let a be the unknown dis- 
tance from the center of gravity of the 
mess to the center of the shaft. The 
centrifugal force of this mass m, rotat- 
ing at the radius a, will tend to deflect 
the shaft in the direction of a, so that 
the shaft will rotate in a bowed condi- 
tion. The bowed shape will in itself in- 
crease the circle in which the center of 
gravity rotates; this increases the cen- 
trifugal force, and in turn the shaft de- 


flection. This action continues until fin- 
ally a state of equilibrium is reached 
where the force of the shaft detiection 


is equal and opposite to the centrifugal 
force of the mass. This condition of 
equilibrium for any speed can be mathe- 
matically calculated from the formulas of 
centrifugal force and shaft deflection. 
If then a curve is plotted, showing the 


reletion of shaft bending to speed of 
rotation, it will be found that as the 
angular speed increases from zero the 
deflection increases, until the latter be- 
comes theoretically infinite. 

This is the condition of maximum vi- 
bration produced by the shaft, and the 
critical number of revolutions can be 
definitely calculated. Such a curve is 


shown in Fig. 1. 

Referring tothe curve beyond the crit- 
ical-speed value, the vibration amplitude 
becomes negative, and as the speed is 
increased, approaches the limit of zero; 
in other words, above the critical speed 
the center of gravity revolves inside the 
of the shaft, or in a smaller circle 
than the shaft center; and the tendency 
rotating rotate about 
its own center of gravity, and not about 
the mechanical center. It approaches 
its center of gravity as a limit for infinite 
determined from the 
calculations that for a 
trated locd the critical-speed phenomena 


bow 


of the mass is to 


speed. It is also 


single concen- 


occur when the revolutions synchronize 
with the natural period of vibration of 
the shaft. No satisfactory explanation 


has been given of the detail action at the 
critical speed, or of the manner in which 
the center of gravity passes from the 
outside to the inside of the bow of the 
shaft Theoretically the deflection § or 
bow of the shaft becomes infinite at the 
critical speed Practically it does not, 
because of the resistance of the air and 
probably the need of the factor of time 
to accumulate energy. 
normal 
the critical 
just strone 
deflection in 


where the run- 
higher than 
made 
the 


In mechines 
ning speed is 
speed, the shaft is 
enough to withstand 
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passing through the critical speed, and 
as weak or flexible as possible for the 
smooth running above the critical speed. 
The weaker the shaft, the lower the crit- 
ical speed, the nearer approach to rota- 
tion about the center of gravity, and the 
less bow or deflection in the shaft. 

This solution is satisfactory so far as 
the critical value and deflection of the 
rotating mass is concerned, and it affords 
a simple explanation of the actions of a 
rotating body. But in the design of a 
machine the vibrations of the frame or 
supporting structure are of equal or 
greater importance. The shaft rotating 
in its bowed condition has a reaction on 
the bearing points, the reaction rotating 
with the shaft. This force is the im- 
pressed vibration that causes the frame 
to vibrate. If we determine the shaft 
deflection during rotation, or the location 
of the shaft axis at any instant, we can 
find the amount of the force of the shaft, 
or the impressed vibration on the frame. 

These considerations and calculations 
may be extended to any two concentrated 
loads with either two or three bearing 
supports. In these cases the equation 
gives two values of critical speed for two 
loads regardless of the 
method of support, for either two or 
three bearings. It can be further shown 
that with a uniformly loaded shaft there 
is an infinite number of critical speeds 
and that the shaft becomes bowed dif- 
ferently for each one. The condition up 
to the first critical speed is shown in Fig. 
2a; between the first and second critical 
speeds as in Fig. 2b; between the second 
and third critical speeds as in Fig. 2c, 
and so on. 


concentrated 


GENERAL OBSERVATIONS 


All formulas developed for critical 
speed, for both concentrated and distri- 
buted loads, apply to vertical shafts as 
well as Although some 
formulas use the static deflection , this 
is an equivalent deflection and can be 
used for vertical shafts by considering 
them horizontal. 

As previously pointed out, theoretically 
the vibrations become infinite at the crit- 
ical speed; actually they do not, but the 
vibrations are at a maximum point. As 
shown by the curves of Fig. 1, the vibra- 
tions will begin at a certain speed, in- 
crease as the speed increases, and with 
still increasing speed will after a while 
die away. The vibrations may be felt 
over a considerable range, and the exact 
point of maximum value is difficult to 
detect. It is, therefore, advisable to keep 
the running speed at least 20 per cent. 
away from the critical value; and if the 
normal speed is between two critical 
values, careful calculations should be 
made for the point of minimum vibra- 
tion. 

Under ordinary circumstances the speed 
should be considerably below the critical 
value, as then the balance need not be 


horizontal. 
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the speed is 
critical value, 


particularly good. When 
considerably above the 
the vibration is almost proportional to 
the unbalance, or distance of the cen- 
ter of gravity from the center of the 
shaft, and the flexibility of the shaft; 
and the balance should be good, to pre- 
vent injury to the shaft and excessive vi- 
bration when passing through the critical 
speed. 

A machine may be run very close to 
or at the critical speed, but the alinement 
and play of bearings, all mechanical de- 
tails and the balance will require extra 
care, so that a troublesome and more 
expensive machine results before it is in 
good operating condition. The machine 
will run smoothly for a_ considerable 
time, until some mechanical fit or play 
causes a slight unbalance and imme- 
diately sets up excessive vibrations. 

The equations for vibration further 
show that during the critical-speed per- 
iod the vibrations increase theoretically 
with the time, so that in machines run- 
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CONDITIONS OF ROTATION 
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ning above the critical speed there is less 
vibration at the critical-speed point when 
it is rapidly passed over. The equations 
also show a transfer of energy; the 
kinetic energy from the unbalance being 
transformed into the potential energy of 
the shaft deflection, so that a machine 
with nearly perfect balance may run 
smoothly for considerable time at the 
critical speed before vibrations appear. 
I have not seen or had sufficient proof of 
the action of these particular equations, 
hut they may explain some of the pecu- 
liar phenomena observed in the vibra- 
tion of certain machines. 

With excessive vibration in passing 
through the critical speed there is a con- 
siderable tendency to spring the shaft 
by giving it a permanent set. This is 
most dangerous when the machine is first 
started, before it has a running balance. 
Partly for this reason many designers 
use the more expensive _nickel-steel 
forged shaft instead of carbon steel. 
With due consideration of the smaller 
coefficient of expansion of nickel-steel, 
in distorting large shafts when all parts 
are not at the same temperature, and of 
the fatigue or reversal of fiber stress in 
horizontal shafts, the machine and shaft 
can be so proportioned for smooth run- 
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ning that the finer grade of shaft steel is 
not always necessary. 

The formulas developed in this paper 
have been transformed to suit a number 
of special conditions, and placed in tab- 
ulated form for convenient use. The 
data required for the solution of critical- 
speed problems are the same as those 
for shaft deflection at loads. As the shaft 
is usually of variable diameter, and its 
stiffness is increased by a long hub, an 
ideal shaft of uniform diameter and 
equal stiffness, or for the same deflec- 
tion, must be assumed. The loads are 
usually concentrated with an ideal point 
of application. The weights and dis- 
tances between bearings and loads are 
the same in the ideal as in the actual 
case. Experience has shown that when 
the largest shaft diameter and uniform 
load cover about one-third of the span, 
approximately the same deflection is 
given for the load concentrated with a 
uniform shaft of the largest diameter. 
The weight of the shaft can be divided 
among the concentrated loads. As for- 
mulas have not been developed for more 


than two loads, when more than two 
loads are given they must be trans- 
formed into two resultant loads that 


would give the same deflection. For this 
case, two critical speeds will be found, 
one of which is usually far from the 
working speed. 








New Idea for Railroad Tracks 








The latest suggestion regarding the 
improvements of railway tracks is the 
scheme of Levert Clark, of Detroit, 
Mich. This consists of placing an extra 
rail on the outside of each rail as now 
used, and of extending the axles so that 
a plain tired wheel may be mounted in 
the proper position to run on this extra 
outer rail. This would give a double- 
rail bearing for the same load, and is 
not only proposed on account of being 
easier on tracks, but also for safety. 
Should any axle jump the track in either 
direction, the wheels are to be caught 
between the two rails and prevent ser- 
ious accident. It is also claimed to give 
equa! braking capacity with less wear 
on wheels and shoes. 

We fear that those who are familiar 
with railway practice will see many dif- 
ficulties in the way of its adoption, be- 
sides those of first cost and maintenance, 
as it would be extremely difficult to keep 
the rails in such perfect alinement that 
both wheels would bear with even ap- 
proximately equal pressure, and any 
great difference would throw excessive 
strain on the axle. It would also add 
considerably to the difficulty of adjust- 
ing brake shoes, but all the difficulties 
which confront us in regard to cars 
would be multiplied when it came to the 
locomotive itself. 
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A Novel Micrometer Hight Gage 


The illustrations show a novel gage 
which has a wide field of application. It 
was designed mainly to take the place of 
size blocks or thickness gages for use on 
the planer or milling machine on tool 
work, but obviously it may be used in 
many other cases. 

The tool is so constructed that a 0.010 
inch minus setting of the planer tool may 
be made (as in Fig. 1) and in connection 
with two-ring gages any plus reading up 
to seven inches. 

Pratt & Whitney 


*Department foreman, 


Company. 








Fic. 1. SETTING PLANER TOOL BELOW THE SURFACE OF THE TABLE 





By C. L. Goodrich* 


The anvil, as may be seen, is cut away 
SO as to permit the passage of a tool, and 
the end of the micrometer barrel is below 
the anvil rim. The rim is exactly 0.250 
inch thick and the graduations on the bar- 
rel have two series of numbers indicating 
dimensions, one set being used in connec- 
tion with one side of the anvil, and the 
other set when the opposite side of the 
anvil is used as a registering point. This 


tool 


will appeal to the mechanic who 


uses size blocks to any extent and who 
appreciates their limitations. 


As shown in Fig. 1, the micrometer is 


adjusted and the tool set to take 0.005 


inch off the top of the planer table. 


5 


Figs. 
3 and 4 show the gage in other working 


positions. 


and patented by J. E. 


This tool has been invented, developed 
Leach and W. C. 


Woodman, two well known mechanics, of 
Norwich, Conn., but is not being manu- 
factured for sale. 











Fic. 2. 








USING THE HIGHT GAGE IN CONJUNCTION WITH RINGS 











Fic. 3. 


A SETTING OPERATION WITH THE GAGE 








ON PARALLELS 


Fic. 4. ANOTHER METHOD OF 





UsiING THE HIGHT GAGE 
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Building the Wright Aeroplane 


Flying suggests lightness, and we na- 
turally think of aéroplanes as being the 
lightest structures possible. And yet 
the Wrights do not make this the first 
consideration by any means. Strength 
of structure, power and reliability in the 
motor are the chief requisites and light- 
ness is not necessarily a recommenda- 
tion. 

To this end the framework is of spruce, 
not a joint is made of aluminum, the 
magneto used weighs 37 pounds, al- 
though some weigh but 15 pounds, the 





By Fred H. Colvin 











Where strength is of more 
importance than lightness 
and efficiency of motor and 


propeller of great importance. 


Aluminum ts only used jor 


water jackets and held by 
shrinking on tron bands. 

















Fic. 1. INTERIOR OF WRIGHT MACHINE SHOP 


driving chains are very heavy, and every 
possible precaution is taken to make ma- 
chines absolutely safe and reliable. Even 
the motor weighs over five pounds to the 
horsepower, though many are built much 
lighter. Not a turnbuckle is used in the 
guywires, each wire being put in place 
under the proper tension and securely 
fastened at each end. The stiffness of 
the whole structure is remarkable. 

An interesting feature is that the motor 
is only rated at 35 horsepower, and while 
the weight of the machine is about 850 
pounds, much heavier than some others, 
the speed attained with a smaller motor 
is nearly as great, which looks as though 
the efficiency of everything from the sup- 
porting power of the wings to the pro- 
pellers must be very high. 

The Wrights used to be in the bicycle 
business and the motors are still being 
made in the old shop on West Third 
Street, in Dayton, Ohio. The framework 
is made in another shop where the ma- 
chines are assembled. Later in the year 
a good sized plant is to be erected to 


build the complete machines in a com- 
mercial way. 

They have recently built ten machines, 
especially for demonstrating purpose, 
one of the latest being shown in Fig. 3. 
They have taught and are still teaching 
aviators for demonstration purposes. One 
of these is Walter Brookins, who has 
recently broken the record for high fly- 
ing by rising over 4500 feet at the Indian- 
apolis track. Roy Knabenshue, of dirig- 
ible fame, is prominent in this depart- 
ment, while the business management is 
in charge of Frank H. Russell. 

The engines are of novel design, built 
with four separate cylinders, finished in- 
side and out and having the valves in 
the head. In the small shop they are 
turned on the outside, held in a special 
chuck for boring and turning the projec- 
tion which fits the base, and ground with 
a tool-post grinder. 

The pistons have three snap rings of 
substantial cross section, and only the 
exhaust valve is mechanically operated. 

The jackets are of aluminum, finished 
inside and out and forced over the cylin- 
der flanges, about 0.01 inch being al- 
lowed for this. In addition to this, a 
steel ring is shrunk on at each end, with 
a shrinkage allowance of about 0.07 inch, 
holding the jackets firmly against the 
cylinder flanges. These jackets and the 
engine base are the only parts of the 
machine made of aluminum. 

This construction is clearly shown in 
Fig. 4. 

The new factory will, of course, have 
a modern tool equipment, but a very hu- 
man interest attaches to the little old 





Fic. 2. MAKING THE PLANES 
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shop where the successful flying ma- 
chine was developed. And we can but 
admire the perseverance as well as the 
business acumen, which brought success 
against great odds and which kept on in 
a small way until this success was as- 
sured, in preference to excessive expan- 
sion too early in the game. 

The modern part of the equipment, 
for there are three Hendey lathes and 
an American back-geared shaper, will 
form the nucleus of the new plant. The 
lathes are shown in Fig. 1, the operator 
in the foreground machining chain sprock- 
ets, while in Fig. 2 are shown the main 
planes, to the right of which can be seen 
the wood-working machinery. 
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Fic. 3. LATEST TYPE OF WRIGHT AEROPLANE SHOWING How THE 
Wincs ARE WARPED 








Comments 


No thorough investigation has yet been 
made of the efficiency of gears, and very 
few data of any sort have been published, 
therefore little can be said. One thing 
is tolerably well known; the efficiency 
of a gear drive varies with its ratio 
that is, a reduction of 2 to 1 will be more 
efficient than one of 10 to 1! Other fea- 
tures governing the efficiercy are the 
accuracy with which the teeth a.c >rmed 
and spaced, the arc and obliquity of ac- 
tion, and the condition of the engaging 
It is generally conceded that 
does not affect the 


surfaces. 
the length 
efficiency. 

This comes mainly through the 
sliding action of the teeth when enter- 
ing and leaving contact; it would seem, 
therefore, that the arc of action should 
be as short as possible, carrying the load 
of that portion of the tooth where it can 
be best borne, also as there is less fric- 
tion in the arc of recess than in the arc 
of approach it will increase the efficiency 
to lengthen the addendum of the driving 
gear. The contact, however, should be 
for an equal distance above and below 
the pitch line to avoid extreme sliding 
friction. If the entire action were rolling 
contact, there would be little loss. 

Within a reasonable range of speed 
and load the efficiency of a gear drive 
will remain fairly constant. The formula 
following is based upon this and upon 
the efficiency varying with the ratio. It 
is simply the writer’s idea of gear ef- 
ficiency, based on this assumption and 
No other claim is made 


of face 


loss 


past experience, 
for it. 

The values for constant P are for full 
load, as it is easily seen that the loss 
will be great in case the gears are dis- 
proportionately heavy, as energy must be 
used to actuate the gear before any real 
work is done. It is assumed that the 
speed does not affect the efficiency. 

Gears connecting parallel shafts are 
the most efficient. Next in point of effi- 
ciency are gears connecting shafts at an 
angle in the same plane, varying again 


on Gear Efficiency 


By C. H. Logue 


with the shaft ang] 


e. And last of 


all, 


gears connecting shafts at an angle not 
in the same plane, such as spiral, worm 


and skew-bevel gears. 
P 
P+R 
In which 
P=constant for various types 
gears. 
R ratio of gear drive. 
e efficiency at full load. 
Value 
Ilerringbone gear, 45-degree angle.. B20 
Herringbone gear, 30-degree angle.. 20 
Internal gear, commercial cut.... at) 
Stepped spur geal commercial cut Tow 
Spur gear, generated or exact cut 
ters ne eae ee ne 110 
Spur gear, commercial ent....... st 
Bevel gear, generated teeth. ...... 1) 
Bevel gear, planed teeth.......... 75 


of 


orP 


For lubricated gears, add 3 per cent. 
Example: 

In a pair of 
gears of a ratio of 4 to 1, 
would be 


commercially cut spur 
the efficiency 


=>; = == 05.2 per cent. 








The latest news in shipbuilding lines is 
the reported building of a new 60,000-ton 
Cunard line. It is 
said that this will be in commission in 
three years, the Mersey Harbor Board 
agreeing to build a dock large enough to 
hold it. The length is given as 1000 
feet, 210 feet longer than the ‘“Maure- 
tania,” and 40 feet longer than the new 
White Star boats, not yet in service. 


steamship for the 























Fic. 4. THE WRIGHT ENGINE WITH JACKETS OF ALUMINUM 
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Machining an Engine Frame 


One of the problems in manufacturing 
is to know when it will pay to equip with 
machines for doing one operation and 
move the work from one machine to an- 
other, and when to use a machine which 
will do all the required operations aft one 
This is determined by the num- 
ber of pieces to be machined, as well as 
the weight of the pieces, but it is quite 
certain that in the average shop the latter 
method will be found more economical, 
except on comparatively small work. 

The accompanying illustrations show a 
case of this kind, in which an engine 
frame is machined completely on a uni- 
versal horizontal drilling, boring and mill- 
ing machine of the floor type. 

The engine frame is mounted on the 
universal table shown, and in Fig. 1 is 
having the guide bored by a cutter head 
on an extension bar, which is driven by 
the spindle and has its outer end sup- 
ported in the bearing shown. At the same 


setting. 


Editorial Correspondence 








A story, almost without 


machining an 


words, of 
engine frame complete at 


one setting. 




















setting the flange to which the cylinder is 
bolted is trued up with a facing arm, and 
the holes in this flange are also drilled by 
removing the bars from the spindle and 
using a drill in its place. 

In Fig. 2 the table has been swung 
9) degrees, so that the sides and edges of 
the frame opening can be milled, the 


necessary milling cutters being easily car- 
ried by the bar, as can be plainly seen. 

In Fig. 3 the universal table carrying 
the engine frame has been tilted to the de- 
sired angle, so that the faces of the 
crankshaft bearing can be milled for the 
taps. Replacing the milling cutter with a 
Grill, these bearings are drilled for the 
bolts, with the work held in the same po- 
sition, so that the bolt holes are sure to 
be at right angle to the milled faces. 

Fig. 4 shows the table top tilted to a 
right-angle position with the base, so that 
the end of the frame can be milled as 
shown, as well as a little other milling 
and drilling, which is required to com- 
piete work on this frame. 

This is almost a story without words 
and is simply given to illustrate a method 
of handling work without re-setting. This 
particular machine is built by the Detrick 
& Harvey Machine Company, Baltimore, 
Md. 
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Operation of English Patent Law 


Having regard to the enormous quan- 
tity of American machinery which pours 
into England every year it is obvious that 
American inventors must be closely af- 
fected by the law of patents, as it is 
applied in England. 

It is proposed in this article to draw 
attention to some points of English pat- 
ent law which chiefly concern the manu- 
facturer in the United States who is con- 
sidering whether or not he should ob- 
tain protection in England. Incidentally, 
it is proposed to consider whether or 
not, and under what conditions, it is al- 
lowable for an American inventor to send 
his machines to England and allow them 
to be used in that country subject to re- 
strictive conditions. 


PROVISION FOR REVOCATION . 


It should be observed in the first place 
that nowadays it is essential for the 
owner of an English patent to work his 
patent in that country. By an act which 
was passed in 1907, it was provided that 


the fact that an invention, which has 
been patented in England for four or 
more years, is worked exclusively or 


mainly outside the United Kingdom will 
be ground for revocation, and anyone 
may apply to the comptroller to have it 
revoked on that ground. Upon such an 
application being made, the comptroller 
will institute an inquiry. If, as the re- 
sult of his inquiry, he is satisfied that 
the complaint is justified, it will then lie 
with the patentee to prove that the in- 
vention is worked to an adequate extent 
in the United Kingdom, or give satisfac- 
tory reasons for his default. In the ab- 
sence of such proof or explanation, the 
comptroller may make an order revoking 
the patent forthwith, or contingently up- 
on the patentee’s failure to amend his 
default within a certain specified time. 
If the comptroller takes the latter course, 
and the invention is still not being 
worked to an adequate extent at the end 
of the specified period, the comptroller 
may, on satisfactory reasons being given, 
extend the period of grace for another 
twelve months, but no further. 

It is clear that a patent which might 
be revoked in this manner would have 
little or no commercial value, particu- 
larly having regard to the fact that any 
trade rival may set the law in motion. 
Thus any person interested may present 
a petition to the board of trade, alleg- 
ing that the reasonable requirements of 
the public, with respect to a patented in- 
vention, have not been satisfied, and 
praying for the grant of a compulsory 
license, or, in the alternative, the revo- 
cation of the patent. “Any person in- 
terested” denotes a person whose com- 
mercial interests are prejudiced by the 
patentee’s default. 


By an English Patent Attorney 








American manujacturers must 
take steps to protect their inven 
tions against possible revocation 
of the patents issued therefor, and 
are now prohibited from entering 
into restrictive covenants. 

I: jject of these provisions on 
American machinery ts not dejin 
itely known as yet. 




















board of 
settlement 


If the good offices of the 
trade fail to bring about a 
between the parties, and the petitioner 


appears to have a fair cause of com- 
plaint, the petition will be referred to 
the court for adjudication. The court 


may make an erder for compulsory li- 
cense or revccation, according to the re- 
quirements of the case. 

In order to comply with the terms of 
the international convention (to which 
both England and the United States are 
parties), it is stipulated that no order of 
revocation shall be made before the ex- 
piration of three years from the date of 
the patent or if the patentee gives sat- 
isfactory reasons for his default. 

Besides the patentee, all 
claiming an interest in the patent, as ex- 


persons 


clusive or otherwise, should be made 
parties to the proceedings. 
PoINTs DETERMINING FAILURE TO WoRK 
A PATENT 
The reasonable requirements of the 


British public are deemed not to have 
been satisfied if, by reason of the de- 
fault of the patentee to work his inven- 
tion to an adequate extent, any existing 
trade or industry or the establishment of 
any new trade or industry in the United 
Kingdom is unfairly prejudiced or the de- 
mand for the patented article is not rea- 
A patentee is considered 
invention in the 


sonably met. 

not to be working his 

required manner if he refuses 

1. To manufacture the patented 

ticle to an adequate extent and 
supply it on reasonable terms. 

2. To supply on reasonable terms any 
parts of the patented article 
which are necessary for its ef- 
ficient working. 

3. To carry on the patented process 
to an adequate extent. 


ar- 


4. To grant licenses on reasonable 
terms. 

Or if 

5. He has attached such conditions, 


either before or after the pass- 
ing of the act, to the purchase, 
hire or use of the patented in- 
vention as to unfairly prejudice 
any trade in the United King- 
dom. 


The petitioner has still a heavy task 
before him. To prove that the needs of 
the public, that is, the consuming public, 
are not adequately met, seems to open 
up an almost boundless inquiry. To 
prove that the patentee’s default is pre- 
judicial to some particular section of the 
manufacturing public, though less indef- 
inite, presents a sufficiently arduous task 
to deter any but the most pertinacious 
and public spirited. 

AMERICAN MANUFACTURERS Must PRO- 
TECT THEIR INVENTIONS IN 
ENGLAND 


Enough has been said to show that an 
American owning an English patent must 
take steps to work his invention in that 
country, or he may lose the advantage of 
protection, and all the money which he 
spends at the English Patent Office may 
Several cases have al- 
ready come before the courts in which 
persons. foreign to England have been 
deprived of their patents. 

In one case (re Hatscheks Patent, 25 
T. L. R. 457) the judge to whom the duty 
of administering this intrusted, 
made some of its more obscure provi- 
sions quite plain. He pointed out that 
the act is meant to hit any abuse of a 
monopoly, the object or result of which 


be thrown away. 


act is 


is to benefit foreigners at the expense 
of the traders within the United King- 
dom. If a patented article is manufac- 


tured in the United Kingdom to as great 
an extent as can be reasonably expected 
having regard to the industrial develop- 
ment of other countries, no presumption 
against the patentee The word 
“mainly” is used in close connection with 


arises. 


and as an alternative to the word “ex- 
clusively,”” and having regard to that 
fact a process or article cannot be said 


carried on or manufac- 
because it is carried 
abroad to a some- 
than within the 
subsection insti- 


to be mainly 
tured abroad merely 
on or manufactured 
what greater extent 
United Kingdom. The 
tutes a comparison between the extent to 
which the article or process, the subject 
of the patent, is manufactured or carried 
on in this country and the extent to which 
it is manufactured or carried on abroad, 
whether the articles so manufactured are 
or are not imported into this country. 
No reasons given by the patentee can be 
considered satisfactory which do not ac- 
count for the inadequacy of the extent 
to which the patented article is manu- 
factured, or the patented process is car- 
ried on, in this country by op- 
erating irrespective of any abuse of 
monopoly granted by the patent. The 
demand and supply in this country are 
to be considered, though they are not 
the only facts to be considered on the 
question of adequacy. 


causes 











RESTRICTIVE COVENANTS 

The next important branch of English 
patent law which is of particular inter- 
est to American manufacturers is that 
relating to restrictive covenants. What, 
it may be asked, is a “restrictive cove- 
nant?” Ask any English boot [shoe] 
manufacturer who has had to use Ameri- 
can boot machinery and you will not be 
long in ignorance. In the past, American 
manufacturers who have had control of 
important types of machinery which are 
almost indispensable to the English boot 
trade have been in the habit of allowing 
English manufacturers to use them only 
on onerous conditions. Such conditions 
might include a stipulation that none but 
the lessor’s machines shall be used in a 
particular mill. According to the com- 
mon law of England, an agreement of 
this kind was quite lawful. So, in the 
case of United Shoe Machinery Com- 
pany of Canada vs. Brunet (1909), 25 
r. L. R., 442, it appeared that the appel- 
lants who were the manufacturers of, 
and had practically a trade monopoly in 
certain unpatented machines used for 
various processes in the manufacture of 
shoes, leased to the respondents for the 
term of 20 years, a number of those ma- 
chines on the terms, inter alia, that they 
should not be used in conjunction with 
machines not leased to the respondents 
by the appellants. The appellants also 
leased to the respondents certain allied 
machines, whose function was to per- 
form various processes in the manufac- 
ture of shoes auxiliary to those per- 
formed by the machines first mentioned. 

Subsequently, the respondents refused 
to use the allied machines and used 
others, which were not leased to them 
by the appellants, in conjunction with 
the machines first mentioned. The ap- 
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pellants claimed an injunction to restrain 
such user and also damages for the 
breach of contract. The jury found that 
the appellants had not suffered damage. 
It was held that the leases of the ma- 
chines were not void, as being in re- 
straint of trade; and that the appellants 
were entitled to an injunction, and also 
to nominal damages for the breach of 
contract by the respondents. 

This being the law, English manufac- 
turers have set themselves to secure its 
amendment; and the result of their en- 
deavors has been that in 1907 an act was 
passed which provides that in contracts 
for the sale or lease of or license to use 
any article or process protected by a 
patent restrictive covenants of a certain 
kind shall be treated as null and void. 

Two types of covenant are condemned 
under this sub-section, viz., covenants, 
the effect of which is: 

(a) To prohibit or restrict the cus- 
tomer from using any article, whether 
patented or not, or any patented process, 
supplied or owned by any person other 
than the patentee or his nominees. 

(b) To compel the customer to ac- 
quire from the patentee or his nominees 
anything except what is protected by the 
patent. 

The subsection is not intended to af- 
fect any stipulation in a contract pro- 
hibiting a person from selling any goods 
other than those of a particular manu- 
facturer or dealer. Nor will it affect any 
condition that a patentee may insert in 
his contract, reserving to himself the sole 
right to repair the patented article or to 
supply new parts when required. 

It contains a saving clause to the ef- 
fect that such restrictive conditions shall 
not be treated as null and void, provided: 

(a) The patentee proves that the cus- 
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tomer had the option of making the bar- 
gain on reasonable terms without such 
conditions, and 

(b) The contract contains a provi- 
sion enabling the customer to cancel the 
restrictive conditions by giving three 
months’ notice in writing, and paying the 
patentee suitable compensation. 

The amount of the compensation is to 
be fixed by an arbitrator appointed by 
the board of trade. 

The insertion of any condition which is 
made null and void by this subsection 
may be pleaded as a defense to an ac- 
tion for infringement of the patent to 
which the contract relates, provided the 
contract is still in force when the action 
is brought. 

Any contract relating to a license to 
use a patented invention may, at any time 
after the expiration of the patent or all 
the patents concerned, be terminated by 
either party upon three months’ notice 
in writing, plus the payment of suitable 
compensation. 

We have yet to see what effect this 
act is going to have on the use of Ameri- 
can machinery in England. It is com- 
mon knowledge, of course, that while 
these agreements have been successful 
to a certain degree, the English manufac- 
turer is not a bad hand at “cribbing” 
ideas from his American cousins. At the 
risk of infringing patents, which, of 
course, can only be protected by long 
and expensive litigation, he manages to 
produce and make use of machinery 
“made in England,” which closely re- 
sembles that which has been imported 
from the United States. But, as America 
is always evolving new labor-saving ma- 
chinery, it is possible that the meaning 
of these restrictive covenants will soon 
have to be considered once again. 











Spiral Gears onthe 


As it has been many times pointed out, 
there is nothing especially difficult about 
the calculation of spiral gears, but for 
the fact that a fractional number of teeth 
is generally the result of the first calcula- 
tion. And it is necessary to adjust either 
the diameters or the angles a great many 
times to suit the pitch of cutter, which is 
the normal pitch. There seems to be no 
direct solution to this problem; therefore 
much time may be saved by making the 
preliminary calculations on the slide rule. 
In fact, a skilled operator can often ob- 
tain all necessary dimensions with suf- 
ficient accuracy, and can always come so 
close that any error may be taken care 
of in the cutting of the teeth. When al- 
lowing an error of this sort the normal 
pitch should be greater, rather than less 
than the pitch of the cutter. For when 
the pitch of the cutter is greater than the 
normal pitch, the thickness of tooth will 
be obtained before we reach the proper 


By Thomas Vaughn 
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depth. Even without allowing this error 
the final solution will be comparatively 
simple after the slide-rule calculations are 
made. 

The first step is to determine provi- 
sional pitch diameters, as follows: Scales 
A and B are used. 


A Set cotangent driver at . r¢ 


B o 1 pt 


Slide Rule 


That is, set the value of the cotangent of 
the desired spiral angle on A over 1 on 
scale B, and find the pitch diameter of 
the follower over the pitch diameter of 
the driver on the same scales, to add up 
to the required center distances. Next find 
the circular pitch of the driver, setting 2. 
{ Set cosine driver ang] ye ler normal circular pitch 

) ( find cirewlar pitch of driver 


B over 1 * 
The last move in the preliminary solution 
is to find the number of teeth that cor- 
responds to this circular pitch, setting 3. 
f UnderW —) {find provisional number of tect 

} set cireular pitch } | over pitch diameter 

If the number of teeth so found is not a 
whole number, the center distance must 
be changed or a new angle must be se- 
lected and another trial made. With the 
Slide rule, however, this operation is re- 
peated so quickly, that with a little prac- 
tice the operator can quickly determine 
what a change in the angle means in the 
number of teeth, and a whole number of 
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teeth are soon determined. This number 
of teeth multiplied by the ratio of the 
drive will give the number of teeth in 
the follower. The angle of the follower 
is the opposite or complement of the 
angle of the driver. The balance of the 
calculations are simple enough and need 
not be repeated here. 
AN EXAMPLE 

Center distance 3 inches; ratio, 2'4 t 
1; normal pitch, 8; (0.3927 inch circular 
pitch) 3 inches center distance. It has 
been found that 55 degrees is a very effi- 
cient angle for the driver. This angle 
therefore is assumed. Cotangent of 55 
degrees equals 0.7002; cosine equals 
0.5736. Ratio times cotangent equals 
2 < 0.7002 = 1.7501. 

To find the preliminary pitch diameters, 
the first setting of the slide rule would be 
as per setting 1. See Fig. 1. From this 
it is found that the preliminary pitch 
diameter of the driver will be 2.18 inches, 
and of the follower 3.82 inches. The cir- 
cular pitch of the driver is then found by 
setting 2. See Fig. 2. 

The circular pitch being found to be 
0.683, the preliminary number of teeth is 
found actording to setting 3, as shown in 
Fig. 3. This is shown to be slightly over 
10 teeth. By calculation the actual num- 
ber is found to be 10.02. In this case the 
error in the normal pitch would not be 
noticeable, if 10 teeth are used, and no al- 
teration is required in the diameters or 
angles. The number of teeth in the fol- 
lower would be 25. The angle of fol- 
lower would be 35 degrees. 

Suppose the number of teeth, pitch 
diameters and the normal pitch have been 
asumed, the problem being to determine 
the spiral angles. In this case we would 
proceed to find the circular pitch by set- 
ting 3, asuming the number of teeth in 
the driver. The cosine of the angle of 
driver would then be found by the sec- 
ond setting. The first setting of the slide 
rule proving our calculations. Or if the 
assumed diameters were correct, the pitch 
diameter of the follower would be over 
the pitch diameter in the driver. If the 
assumed diameters are not found opposite 
each other, another trial must be made, 
shifting the number of teeth, pitch diam- 
eters or both. 

FINAL SOLUTION 

Pitch diameter of driver, 2 inches; pitch 
diameter of follower, 4 inches, 8 dia- 
metral pich. 

According to the first setting, the circu- 
lar pitch is found to be 0.628 inch, ac- 
cording to the second setting, the angle of 
driver to be 51 degrees 20 minutes The 
cotangent of £1 degrees 20 minutes is 
0.8002; the ratio of drive 2 to 1, 
0.8002 « 2'4 = 2.00005. This last setting 
(No. 1) is shown in Fig. 4, 2'4 times the 
cotangent of the angle of the driver being 
set over 1, the pitch diameter of follower 
is found over the pitch diameter of driver, 
which proves the original assumption to 
be correct. 
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Apprenticeship Systems Needed 


During the rapid growth of the indus- 
tries of the world, and in the United 
States particularly, where the manufac- 
ture of articles has become more and 
more in demand and competition in the 
manufacture of these articles has _ be- 
come more keen, it has been very dif- 
ficult for the various manufacturers to 
adjust the manufacturing conditions. 

There has been a great demand for 
machinery which will do work well and 
cheaply, and in the United States in par- 
ticular wonderful progress has’ been 
made in this line. After the manufac- 
turers and engineers have succeeded in 
bringing out machinery which has proved 
successful, the next problem has been 
how to meet the demand of these ma- 
chines; that is, first to manufacture them 
fast enough and well enough, and after- 
ward to see that these machines perform 
their duty in the shops of the customers 
where they are used. Very often a ma- 
chine will work finely in the shop of the 
maker, but in the shop of the user there 
will be all kinds of trouble, which, in 
most cases, is due to ignorance on the 
part of the operator. 

The demand on machinery has been 
far greater than was possible to produce 
by the skilled labor available, so that 
the manufacturer has hired anything he 
could get in what are called handy men, 
help to produce this machinery and the 
user of the machinery has done the same 
thing; he has put a handy man to run 


the machine. 


APPRENTICES MAKE THE Best MEN 


Some manufacturers think they have 
discovered a way of getting cheap help; 
they think that the handy man in a shoit 
time will do the work as well as a slow- 
ly produced journeyman, and I! dare say 
in some instances bright men have taken 
to this new work very readily and have 
become very good workmen; still, I be- 
lieve, as a class, the mechanic who has 
served his apprenticeship is the superior 
man. 

Some manufacturers have realized the 
importance of having an apprentice sys- 


tem, and many manufacturers advocate 
trade schools. There does not seem to 
be any unity of action throughout the 


country to produce mechanics in 
a systematic way, and too little earnest 
thought has been given to make the ma- 
chine shops in particular attractive to the 
American educated boy. One of the chief 
reasons I believe, is that the wages of- 
fered to an apprentice boy under modern 
conditions is entirely too low, and we of- 
ten get our labor supply from the emi- 
grant office and the street instead of from 


more 


the graduating class of the American 
schools. 
The mechanical development of this 
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or any other country depends in most 
part upon the intellect of the workers 
and the mechanical industries should 
avail themselves as much as possible of 
the educated boy, their education being 
paid for by the mechanical manufactur- 
ers as much as by any other citizen of 
the country. If we could increase the 
number of intelligent mechanics, we 
would produce more and better work and 
our machines would produce better and 
a larger quantity of work, and they would 
last longer in our customers’ shops if 
they had intelligent help to handle them. 


DRAWBACKS OF TRADE SCHOOLS 


The trade school may be of some use, 
but as a rule, trade schools would only 
be able to teach the boys how to make 
a piece of machinery; they will never 
teach him how to make it quickly, nei- 
ther will they be able to teach him the 
most uptodate methods. They will not 
be able to teach him the value of time, 
of jigs, gages and fixtures as there would 
not be enough pieces made in a trade 
school to make the boy fully realize the 
value of such tools. Neither could there 
be the diversity of machinery used in 
a trade school as in a machine shop. 
Training schools, as a rule, have engine 
lathes, universal milling machines, grind- 
ers and such machines as are used in 
tool rooms. In real manufacturing these 
machines are in the minority. The best 
trade school in my opinion is the shop 
itself. where the boy is all the time 
coached to make the work well, fast, and 
is also shown on what style of machine 
the work can be produced in the best 


and fastest manner; he is also sur- 
rounded by the more skilled journeymen. 
in addition to this, if sufficient incentive 
is given to the boy, he feels that he is 
actually making something useful, for 
which he receives something useful to 
help himself along. 

An apprentice boy makes by far the 
steadiest workman; he is more apt to 
stay in the shop in which he is brought 
up; he generally has his home and 
friends in the town in which he is work- 
ing, and associates himself with the sur- 
roundings of the place, and as a rule, he 
hates to break away. If he is properly 
used he will regard the shop as partly 
his home. The more we have of this 
class of help, the less we will have of 
the floating element. We are now using 
too many low-grade emigrants and poor- 
ly trained natives, who take no pride in 
citizenship and have no ties to the town 
in which they live, and very seldom take 
any pride in the welfare and reputation 
of the shop in which they work. 


Pays TO PrRopDUCE SKILLED MECHANICS. 


I believe the Hartford Manufacturers’ 
Association is doing a great deal of good 
in many directions, but to my mind 
nothing would be of more importance to 
all concerned than to make Hartford the 
producer of the best mechanical skill 
available. It will help the manufactur- 
ers who are here now and insure expan- 
sion of their business. It will also in- 
duce other manufacturers to make their 
home here. The more intelligent our 
workmen are, the less trouble they will 
give us. It is the floating element which 
causes trouble. The really skilled me- 
chanic wants to rise on his own ability 
and when he sees that the manufacturer 
gives him the opportunity to better him- 
self, by showing individual effort, he is 
apt to become a persistent and loyal 
member of the organization under which 
he is working. In no place, to my knowl- 
edge are there any better schools for mak- 
ing mechanics than in the shops of Hart- 
ford. To my mind it is entirely the 
fault of the manufacturer that he does 
not select the right material to obtain 
this high-grade help. 

I believe that even in special manu- 
facturing, such as _ typewriters, screw 
making, etc., an apprentice system could 
be introduced that would produce far 
better results than the breaking in of 
handy nen. In fact, I do not know of 
anything being manufactured that could 
not be done far better by young men of 
good schooling than by men of question- 
able education who have worked at dif- 
ferent odd jobs. An apprentice system 
would not necessarily debar a handy 


man from advancing in the shop when 
he has proved his ability; in fact, it is 
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the intelligent men that we want, and 
any system which will give a chance to 
intelligent men will be the right one. 


Pay A GRADUATE WHAT HE Is WORTH 


In Pratt & Whitney shops today we 
have upward of 70 apprentices, and we 
have lately increased their compensation 
and have also given them a chance to do 
piece work. After serving their time 
we pay them $100 bonus, and our aim is 
that after an apprentice boy has served 
his time, we do everything to retain his 
services as a journeyman and pay him 
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according to his ability. If he can do 
work for which we pay $3 per day to a 
journeyman, we will pay him the same. 
If he does work for which we pay $3.75 
per day. we intend to pay him the same 
Of course, we also take into considera- 
tion his habits and steadiness. I be- 
lieve that merits only should determine 
a man’s wages. A man’s age is only 
a factor when it improves his ability, and 
if a young man has the same ability 
as an old man, that is, he has reached 
a high point of efficiency at a younger 
age than other men, it is his good for- 
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tune and he should not be deprived of 
this advantage because of his age. 

I, for one, would be very pleased to 
see the manufacturers of Hartford get 
together and try to introduce an appren- 
tice system suitable to the various con- 
ditions which arise in the different man- 
ufacturing establishments, always bear- 
ing in mind to give the opportunity to 
the best educated boy, and making the 
incentive good enough to reach this class 
of boys, and in a few years I am sure 
it will prove a great boon to the manu- 
facturers and citizens of Hartford. 








Large Pit 


Pittsburg is rightly looked upon as the 
home of large machine tools and heavy 
machine work. Some of the largest ma- 
chine tools in use in this district have 
been developed in the shops where they 
are at work. One of the most recent 
of these is a 32-foot pit lathe designed 
and built by the Mesta Machine Com- 
pany, of Homestead, Penn. This machine 
is well shown by the three halftones, Figs. 
i, 2 and 3. 

In capacity this lathe can swing 32 feet 
and turn a face width of 8 feet. It is 
massive in design and its weight totals 
350,000 pounds, or 175 tons. 

THE DRIVE 

The drive is from a 30-horsepower, 
220-volt, variable-speed, 4-to-1-ratio, di- 
rect-current, Westinghouse motor. See 
Fig. 2. 





Lathe in Mesta Shop 


Editorial Correspondence 








A 32-foot pit lathe capable oj 
turning a face width of 8 feet 
and weighing 850,000 pounds. 

A masstve machine designed 
to accommodate work of unusual 
dimensions. 

\'artous interesting features oj 
design and construction. 




















On the end of the motor shaft is a raw- 
hide pinion meshing with a gear on the 
first intermediate shaft. On this shaft is 
a Sliding quill carrying two gears that 
can be made to mesh at will with mating 
gears carried on a quill on the face-plate 
pinion shaft. A pinion on this second quill 


meshes with a gear on the second inter- 
mediate shaft seen next to the hollow end 
of the spindle in Fig. 2. A second gear 
on this second intermediate shaft meshes 
with a large gear on the face-plate pinion 
shaft and completes the drive. Thus there 
are a fast and a slow speed with only one 
sliding member, the short quill carrying 
two gears on the first intermediate shaft. 
The ratio of these two speeds is 2 to 1. 

As we have stated above, the motor is 
variable speed with a ratio of 4 to 1 and 
shaft speeds from 250 to 1000 revolutions 
per minute. Within this range there are 
16 motor speeds. 

The corresponding face-plate speeds 
range from one revolution in five minutes 
to ten revolutions per minute, or a ratio 
of 50 to 1 between the slowest and fast- 
est. 

The starting switch and motor con- 

















Fic. 1. New 32-root Pit LATHE OF THE MESTA MACHINE COMPANY 
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troller are best seen in Fig. 1, where they 
are shown located on the interior column 
near the lathe. 
THE SPINDLE 

The spindle is hollow, having a 16-inch 
finished hole designed to take a boring 
bar to be driven from the extension of the 
face-plate pinion shaft. The outer bear- 
ing of the spindle is 24 inches long; the 
journal is 24 inches in diameter and the 
bearing is babbitt lined. The spindle bear- 
ing next to the face plate has a length of 
30 inches; the journal is 30 inches in 
diameter and the bearing linings are 
bronze. 

The face plate is 14 feet in diameter 
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part of it can be seen in Fig. 1 at the 


left of the interior column having the 
motor controlling device. A short hori- 
zontal shaft is driven from this gear 


through a spur pinion, and this in turn 
drives a long,‘ universal jointed rod 
through bevel gears. This rod in turn 
drives a short shaft carried on a bracket 
on the left-hand end of the tool block rail 
and from this through suitable gearing 
the cross-feed screws are driven. The 
usual geared reversing device is provided 
for both screws. 

When this part of the lathe is finished, 
it will be provided with power cross feed 
as well as longitudinal feed. 
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with a face width of 17 inches and its 
internal gear is 12 feet 6 inches pitch 
diameter, 10 inches face, 1 diametrical 


pitch. 

When used for turning a mandrel 15 
inches in diameter is fitted and bolted to 
the face plate and supported in a heavy 
out-board pedestal. See the right-hand 
of Fig. 3. In order to handle work of 
different bores, bushings are provided to 
bush down to the mandrel diameter. 


Too. BLOCKS AND FEED 
The rail carrying the two tool blocks 
is of massive girder construction—best 


seen in Fig. 3. The slides are carried on 
V-ways; each has its own feed screw and 
its accompanying tool-box swivels upon it. 
All of this construction is plainly 
shown by Fig. 3 as hardly to need de- 


so 


scription. 


The feeding mechanism is not com- 
pletely shown in any of these illustra- 
tions. The original designs call for a 


quick-change geared feed box, but in or- 
der to get the into at once, 
another arrangement has been applied. 
A ring gear has been bolted to the spindle 
behind the bearing; a smal!l 


tool use 


just main 


DRIVING Motor AND GEARING OF 


THE LARGE Pit LATHE 
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Fig. 4 is presented to show some of the 
first work done on this tool. It is unu- 
sual, to say the least, to see such a col- 
lection of rope sheaves grouped together 
so that they can enter a single photo- 
graph. 

As indicating the capacity of the ma- 
chine for handling work, it is stated that 
it is very difficult to get high-speed steel 
that will stand up under the cuts that the 
machine can drive with ease. The first 
month’s work gave a carload of cast iron 
and steel turnings—60,000 pounds. 








latest development 
in electric-welding processes, which is 
coming into extensive use for a great 
variety of work, has only one feature in 
common with ordinary butt welding, the 
formation of molecular union between 
semi-fluid metals by means of mechanical 
pressure. In general, electric butt weld- 
ing is applicable to joining the ends of 
bars, rods, forgings, etc. The heating cur- 
rent is approximately evenly distributed 
over the entire area of the abutting sur- 
faces; when a welding temperature is 
reached the pieces are forced to- 
gether endwise. Spot welding, on the 
other hand, is limited to the welding of 
overlapped with comparatively 
large areas of metal in contact. Only a 
small percentage of the actual contact 
area is joined, the welding area being 
confined to one ur more distinct “spots.” 
The heating current does not flow across 
the entire area of the contact surface, but 
is localized at the spots, while the re- 
mainder of the. stock remains cold. 
—Electrical Worid. 


Spot welding, the 


two 


sheets 








BLOCKS AND OUTBOARD BEARINGS FOR THE ARBOR OF THE 
P11 
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anutacturers Industria 


committee on industrial education 
National Association of Manufac- 
possibly mindful of past criti- 
cisms, made a change in the authorship 
of their reports. The one recently pre- 
sented at the New York meeting is in- 
teresting from every standpoint, whether 
the reader agrees with its conclusions or 
not. In fact, it is possible to question 
even the opening statement that the as- 
sociation has during several years past 
done much to bring the importance of 
industrial education to the front. No 
mention is made throughout the report 
as to whether the committee favors pub- 
lic trade schools or not, yet it must be 
surmised by every reader that the pro- 
posal is for a public-supported school. 

Among the points on which general 
agreement is at least predicted are these: 
That the average shop is not likely to 


The 
of the 
turers, 
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By E. H. Fish 








Some comments on the re- 
port oj the committee on in- 
dustrial education pre yent- 
ed to the recent annual con- 
vention of the National As- 


soctation of Manufacturers. 




















term 
mean 


the 
may 


overhead charges, though 
“largely supporting” 
much or little, according to the reader’s 
point of view. 

A very strong point is scored in the 
statement that as good or better mate- 
rial for skilled workmen may be found 


self 
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Report 


pursuits as in the chasing down of a 


Greek root. 
TRAINING THE Boy WHo Must EARN His 
Own LIVING 


for the 


school. 


So much training of the boy 
fresh from How about the boy 
who must earn his own way ? 

Evening schools, extension schools and 
part-time schools are referred to, but 
only referred to as being valuable for 
the advancement of those already in the 
In this particular, the part-time 
school would have to be the 
the Fitchburg plan, where part-time edu- 
cation is offered as a bait to draw boys 
into the shops from the schools. Whether 
when offered to those already in the 
shop, it would be possible to find a class 
of any even in a large city who 


shop. 


reverse of 


size 
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organize trade-school departments that 
will give the best results in both skill 
and schooling; that half the time 
of the pupil spent under actual 
shop conditions, but under the care 
of competent instructors, is _ suffi- 


cient to learn the trade more thorough- 
ly than has ever been done in the past. 

Two points are likely to be questioned: 
One, the prediction that trade-school 
shops can be run with a smaller per- 
centage of spoiled work or damage to 
equipment than the average shop; the 
other that such a shop can be largely self 
supporting. 

To the lay mind it would 
these two statements are in 
tradictory, inasmuch as the first neces- 
sitates the employment of a large num- 
ber of instructors to a given number of 
students, in order that they may be un- 
der constant supervision. The second 
implies both high productivity and low 


that 
con- 


seem 


a way 


OF THE First WorK DONE ON THE LARGI 
lower down the social scale than has 
hitherto been expected. When we con- 


sider the obscure origin of many of the 
would 
must 


greatest men of history, it seem 
that the lower social strata 
ably contain many boys whose minds are 
susceptible of a high degree of cultiva- 
tion, whether the result be what is usu- 
ally termed a cultured mind or not. The 
question of what is best for the world, a 
number of cultured or an equal 
number of unrefined workers, is one that 
can best be solved by giving it up as 
too difficult a task and by setting to work 
to get our colleges to turn out a larger 
percentage of cultured workers, and in 
some way to bring up out of the lower 
walks of civilization as large a number 
of workers plus whatever culture they 
may be able to absorb as possible. As 
is intimated in the report, there is likely 
to be as great culture in the serious 
study of cause and effect in mechanical 


inevit- 


fools 
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would sacrifice half their pay for the 
sake of the education is doubtful in view 


of several trade-school experiences. 








A new field for the unemployed is 
opening up with the development of the 
aéroplane. The following advertisement 
in a German hotelkeepers’ paper is sig- 
nificant. 

Wanted—By the Aéronautical Society 
at Friedrichshafen (Count Zeppelin’s 
company), a capable, experienced head 
waiter to take full charge of catering ar- 
rangements on board an airship. Must 
not weigh more than 140 pounds. 

Hot meals can be served at any mo- 
ment from a fireless cooker. The first 
aéria! bill of fare will be a curiosity for 
and may in time 
rare old postage 


collectors, 


with 


card 
value 


menu 
rank in 
stamps 
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Dies for Forming Bread Pans 


The accompanying sketches illustrate a 
set of dies for making rectangular roast- 
ers or bread pans, with sharp corners, the 
surplus metal at the corners being folded 
over the ends. The material is tinplate, 
and the points claimed for this method 
are: Cheapness and simplicity of dies, 
ease of making, and a strong well-shaped 
pan with handle attached, as in Fig. 1, 
with no rivets. 

BLANKING AND FIRST FORMING OPERATION 

The operations consist of blanking, 
three forming operations and one wiring 
operation. The blanking die is of the 
usual type, a steel ring welded to an iron 
plate, with a piece set in the center of 
one end of such length and width as is 
required, notched out for the handle. 





























By J. A. Hart 








These useful household utensils 
are manufactured ina series of 
simple operations accomplished 
with blanking, jorming and curl- 
ing tools in the power press. 

Method oj constructing the dies, 
carrying the work through the var- 
lous operations, putting the wires 
and handles in place, and attach- 
ing the supporting guard sirtps. 4 




















The first forming operation brings the 
blanks to the shape shown at A, Fig. 2. 
Fig. 3 shows the dies for this operation, a 
section of both punch and die and a plan 


of the die being shown. For the sake of 
clearness, no screws or dowels are shown 
in this or the other sketches. 


THE ForMING Digs 


The dies are of cast iron except for the 
parts S, which are cast steel, hardened. 
The extreme edge of the blank is given 
a slight turnover by these steel edges, this 
being necessary to start the wiring opera- 
tion easily. The steel pieces are fastened 
by screws and dowels to the punch, but 
are made a tight fit for the slots in the 
die and are merely pressed into place, 
this being sufficient to hold them. The 
parts D are cast in one length, machined 
and then cut to the proper lengths. They 
are fastened by screws and large dowels. 

The pins E are tor locating the blank. 
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Dies FOR MAKING RECTANGULAR BREAD PANS 
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The four pins F perform the double duty 
of holding the blank in position while 
forming and raising it out of the die after 
forming. They are actuated in the usual 
way by a rubber pad underneath. The 
surplus stock at the corners goes through 
the narrow slots between pieces D. 


TOOLS FOR THE SECOND FORMING 
OPERATION 


Fig. 4 shows the female die for the 
second forming operation. The male 
member in this and the following opera- 
tions is fastened to the bolster plate of 
the press, the female die working with 
the slide. With this arrangement the 
male die acts as a guide, centering the 
blanks. The male die for this operation 
is not shown as it is a plain casting ma- 
chined to the size and shape of the in- 
side of the blank. The female die is 
composed of a cast-iron ring screwed and 
doweled to a cast-iron plate. This con- 
struction, used on the next operations 
also, allows of the inside of the ring be- 
ing machined through, using an angle 
plate of the required angle on the planer. 

There are hardened-steel pieces let into 
the four corners as indicated. When the 
die descends on the blank, the surplus 
metal at the corners of the blank follows 
the curved surfaces in the die, and is 
curled around as represented at B, Fig. 2. 


OTHER FORMING TOOLS 


Fig. 5 shows the dies for the third 
forming operation, a section and plan of 
both male and female dies being shown. 
In this operation the surplus stock at the 
corners of the blank is flattened down and 
the edges of the blank are turned up for 
the wiring operation to follow, as shown 
at C, Fig. 2. The parts marked S are 
of cast steel, hardened, the rest being 
cast iron. 

This die requires a stiff rubber pad un- 
derneath to keep the male die in its up- 
per position, till the female die seats the 
blank firmly upon it, otherwise the edges 
turned up for wiring are liable to be of 
varying hights. 

The action of the die is clearly shown 
by the drawing. It will be noticed that 
the outside faces of the steel pieces in the 
female die are beveled or undercut 
slightly. This is to clear the small edge 
turned over on the blank in the first form- 
ing operation. 


THE WIRING PROCESS 


Fig. 6 shows the dies for the wiring 
operation. A section and plan of the fe- 
male die, and an elevation and plan of 
the male die are included. These again 
are of cast iron except for parts S which 
are of cast steel, hardened. 

The blank is laid on the male die and 
the wires, etc., laid in, and the female die 
descending curls the stock around the 
wires. The parallel part of the steel 
pieces in the female die are made deep 
enough so that they are down past the 
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blank and in contact with the male die 
before the curling commences. This in- 
sures a correct curl taking place and pre- 
vents the stock, which is very thin, from 
bulging outward. 

The slight turnover given to the edges 
of the stock in the first forming opera- 
tion gives the curl a good start. This die 
is made a good fit all over and “irons” 
the finished pan, making a good square 
job. 


How THE Wires ARE USED 


The wires B, Fig. 1, which are tinned, 
are cut to length and bent at right angles 
in a simple bending die, which is used for 
all sizes of wire. 

These wires are cut to such lengths, 
that four are used on each pan, the rea- 
son for this being, that if one continuous 
wire is used, the wire forming is a much 
more expensive operation, as a small va- 
riation in size would ruin the wiring dies, 
and also, when wired with a continuous 
wire the finished pan is more liable to 
have a twist or “wind” in it, which it is 
almost impossible to take out. 

When the wires are in four lengths as 
shown, the twist can usually be easily 
taken out and the forming of the wires 
is a very simple operation. The resulting 
pan is also very stiff. 


ATTACHING THE FLAT STRIPS 


The strips C, Fig. 1, which are to keep 
the pan off the hot oven plates and pre- 
vent burning of the contents, are attached 
by the wiring operation. The strips are 
slipped over the pan and the wires laid 
in, catching the curled ends of the strips. 
When the die descends these ends are 
caught tightly in the wiring. By making 
the strips a shade short, the wiring 
stretches them and makes a tight job. 

It will be noticed that the female die, 
Fig. 6, is cut out at both bottom and sides 
to clear the strips. The strips are sheared 
to length and width from scrap metal, and 
formed up in a hand press. 


PUTTING IN THE HANDLES 


The handles A, Fig. 1, are also attached 
during the wiring operation. They are 
formed to the shape shown, in a hand 
bending fixture attached to the bench, and 
are made of tinned wire, a size smaller in 
diameter than the wire used for wiring. 
This difference in diameter allows the 
handle to move freely when in place. To 
make room for the handle, two of.the 
wires are cut the required amount 
shorter. 

There is a narrow slot cut in the blank 
wide enough to let the handle in as shown 
in Fig. 1, and deep enough to let the 
handle come straight with the pan. When 
attaching the handle, it is laid with the 
straight part in the rim of the blank and 
the ring resting on the pad A, Fig. 6. The 
female die is cut out to clear this pad. 

These dies make a good job and work 
very satisfactorily, the pans coming out 


~] 


~! 


sharp and square. Suitable air holes, not 
shown, are drilled in the dies where re- 
quired. 








A Turret Recessing ‘Tool for 
a Small Hole 


By ALEXANDER BLIDEN 








The clutch blank shown, A, made of 
'g-inch cold-rolled steel on a hand-screw 
machine, has a hole 5/32 inch diameter, 
the rear portion being slightly enlarged, 
about 0.01 inch, for clearance. The tool 
consists of a body, made of 5x-inch steel 
rod, slotted to receive the movable cutter 
holder, fulerumed at F, this holder hav- 
ing a projection P for engraving the ad- 
justable screw on the attachment B on 
the front slide forming tool. In opera- 
tion, after the piece is made in the usual 
way, and just prior to cutting off, the tool 
is advanced half the depth of the hole, 
stopped at a mark on the turret slide, 
fed into its cut by an additional move- 
ment of the front tool, and continued 
forward ‘to a stop, when the tool is re- 
leased by the withdrawal of the front 
slide. The removable cutter C is 1/16- 
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RECESSING TOOL FOR A SMALL HOLL! 


inch wire, held by the pressure of the 
rod R, actuated by the taper-ended screw 
S, which is itself only 0.72 inch diameter. 
The return spring is held in place by its 
end being clamped under the head of the 
screw D, while the tool is adjusted for 
center by the screw E, located in a 
slotted ring H, frictionally held on the 
tool body. On account of the small! size 
of the hole, in the piece being made, the 
construction appears weak; yet in opera- 
tion it was quite satisfactory, making 
two thousand pieces with no attention ex- 
cept sharpening. 








According to the Electrical World a 
locker thief was trapped at Brown Uni- 
versity by a clever electric alarm. A 
pocketbook inserted in the jaws of a 
spring contact, the terminals of which 
were carried to an alarm in a_ nearby 
office, was placed in a trousers pocket 
and the wires concealed. The removal of 
the purse closed the circuit and an- 
nounced the theft, and the thief was 
caught red-handed. 
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Letters from Practical Men 








Feed Tube for Soap Press 








Now and then we hear of boys getting 
their fingers caught in soap-press dies. 
I herewith present a scheme that will 
remedy that evil. The blueprint shows a 
common foot press seen in all the soap 
factories. The present practice is to lay 
the cake of soap on the bottom die, which 
at this moment is even with the top of the 
die box. The treadle is depressed, which 
brings the punch down upon the soap and 
forces it down into the die box. This 
gives it its shape and stamps an inscrip- 
tion on the top and bottom of the cake. 

The weighted lever seen on top brings 
the crosshead up, and by means of the 
connections to the vertical rod on the side 
and a lifter pin in the die box, it raises 
the bottom die and cake so that the bot- 
tom is again even with the top of the die 
box, the on a little 
higher, cake re- 
moved. A do about 
one per second. 

Now, to facilitate this operation and 
prevent the fingers from getting caught, 
I feed the soap to the die through a tube 
till it up against the -inch 
projection at the left side. The 
cake is stamped in the same way but in 


continuing 
finished 
operator can 


punch 
the 


good 


when is 


A, comes 


seen 


coming up it is grabbed by the two 
spring fingers B and raised inch higher 
so as to bring it in line with the left- 


hand tube C. 

It can readily be seen that the next 
cake feeding in, pushes the finished cake 
into the left-hand tube. Thus the opera- 
tor’s fingers do not get near the dies. 


Chicago, III. M. JACKER. 





Foot Pri 








Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 


























Turning Drill Press Columns 
—Boring a Steady Rest 








At the plant in which I work we turn 
the columns of several hundred 20-inch 
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drill frames every year. These drill 
frames being all in one piece, we put in 
a steady rest near the top of the column. 
This rest is bored about 8 inches and is 
6 inches through the bearing. All we 
have to do is to slip a cast-iron ring, 
3%4 inch thick (made a nice running fit in 
rest) over the column of the drill, put 
it in the lathe centers and run the 12 
set screws which are in each side of the 
ring (where it sticks through the steady 


rest) up to the drill frame nice and 
snug and we are ready for business. No- 
ticing that the drill columns were not 


coming out of the lathe round, we found 
the rest to be worn too big for the ring, 
so, of course, it had to be bored out and 
a new ring made to fit. It had, of course, 
to be bored in place. Having no sliding- 
head boring bar, we decided to make one. 
I found a piece of old shafting in the 
blacksmith shop 3'% inches by 3 feet, 
which we centered and turned true, next 
we cut a half-inch keyway in it, a quarter 
inch deep, to within three inches of either 
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end. Then we cast a piece about 7 inches 
diameter and 8 inches long, and bored it 
a sliding fit on the bar and turned it up 
all over. Then we keyseated the head, 
put in a half-inch key and 
turned the ends of key up about a half 
inch each side of boring head, so it 
could not possibly move. Next we mor- 
tised a 34-inch tool hole about inch 
from the extreme end next the lathe head, 
and put a -inch set screw in to hold 
the tool. To feed the head along the bar, 
we cut a groove in the end of the head 
next the dead center, 5¢ inch wide and 
<; inch deep. In this groove runs a roller 
of steel which is fixed in the end of an 
iron piece *<xl'4 inches, bent in the 
shape of an L, the one end of which is 
in the tool post of the carriage, which 
feeds the head along the bar. The cuts 
will make everything plain. 
Salem, Ohio. ARTHUR HARWOOD. 


securely 
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Number of Teeth in Milling 
Cutters 








I think J. Butterworth’s formula for 
cutter teeth given at page 616 of the 
AMERICAN MACHINIST of April 16, 1908, 
is the most reliable one | have investi- 
gated. The formula is as follows: 


N=(5 +10)) D. 


Where N = number of teeth in cutter. 
D diameter of cutter in inches. 
F face of cutter in inches. 

I have compared several successful 
cutters and find that the number of teeth 
practically coincides with the above for- 
mula. 

Mr. Butterworth claims the formula to 
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TABLE GIVING NUMBER OF TEETH IN 
MILLING CUTTERS 


hold good for cutters 1 to 9 inches diam- 


eter. I have carried out the table to 
12 inches diameter, as I find it just as 
successful on that diameter. 

Erith, Eng. A. W. BOoAseE. 








Safety ‘Trip for Punch Presses 








Carelessness on the part of punch- 
press operators has undoubtedly been the 
cause of a great many accidents, but, 
aside from this, owing to the nature of 
punch-press work, the operating is more 
or less dangerous, especially on forming 
or second-operation work. This class of 
work generally requires the operator to 
place the pieces in the dies with his hands 
and should the foot come in contact with 
the trip treadle during this time, the re- 
sult would be disastrous for the operator 
To overcome the danger, the safety try 
herewith shown was designed. 
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In Fig. 1 the general outline of the 
device is shown as applied to the press 
and as the sketch will be readily under- 
stood, only a brief description will be 
given. The operating lever B can be 
easily attached, as only a special stud E 
is required for holding it. The foot lever 
is disconnected by simply loosening the 
set screw at D. The operating lever B, 
shown more clearly in Fig. 4, is fastened 
on stud E and connected to stud D. This 
was the first idea for operating these 
presses by hand, but it was noticed that 
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giving good service and saving the hands 
and fingers of the punch-press operators. 
Urbana, Ohio. W. F. HOFFMAN. 








A Nut Facing Machine 








New features about this machine 
the half-ball collar A, on which the 
seats without forcing the thread in the 
nut out of parallel with the thread on 
the arbor and the clutch B, operated by 


are 
nut 
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SAFETY TRIP FOR PUNCH PRESSES 
some operators would trip the lever B_ the tool carriage without any extra lever. 
with their arms, also leaving one hand As the carriage is moved to the right 


free, thereby insuring only partial safe- 
ty to the operator. To overcome this ob- 
jection, a second lever A, and 
lock pin C, Figs. 1 and 2, was applied, 
which necessitated the use of both hands 
in operating the presses. That is, lock 
pin C must be released with lever A 
before the lever B could be operated. 
This device is very efficient, easily at- 
tached, and can be quickly changed to be 
operated either by hand or foot. It is 


Fig. 3, 














after a nut is faced, it opens the spring 
chuck, pushes the sleeve D against the 
loose pulley E, revolving in the opposite 
direction, causes a sudden and 
loosens the nut. 

A contrary result is obtained by mov- 
ing the carriage to the left, the sleeve D 
coming in contact with the fingers F, 
pull back the and the 
chuck on to spindle H, carrying the nut 
to be faced. / is a flat beam slotted 


reverse 


sleeve G closes 


to 


0 
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admit the gear J, which is set in motion 
by the rack K passing through cone car- 
rier and attached to the carriage C. 
LLLLL are rollers to avoid friction on 
the beam / and rack K. M is a rack 
fastened to the bottom of the tool post. 
It is operated by a gear N, not shown. 
O is a gear meshing with another one 
which is fastened to the shaft carrying 
gear N, which moves tool post P back 
and forth. 


Montreal, Can. G. A. BEAUDRY. 








An Are Milling Attachment 








The line cut shows an arc milling at- 
tachment designed by me and applied to a 
slab milling machine. The device can be 
used either on convex or concave work. 
By setting the bar X as at A convex work 
is produced and as shown, partly, at BB 
concave work results. The work is pivoted 
on the fixture at D and the sliding block 
C rides on the bar X which may be set 
either horizontal for flat work or at any 
angle to produce any desired arc. The 
bar X is secured to the bracket G which 
is bolted to one of the housings of the 
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the bell chuck, adjusting the tailstock 
center against the false center and skim- 
ming the first face. The second opera- 
tion was that of placing them against the 
chuck shown, and screwing the cap up 
until the work was held firmly. This end 

















2nd Operation 
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CHUCKS FOR HOLDING TAPER PIECES 
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Arc MILLING ATTACHMENT FOR LINKS AND BLOCKS 
m°chine or it can be attached to a bracket was then faced to correct length, a 


fastened either to the bed of the machine 
or to any other stationary part. 
Birmingham, Ala. W. B. ODELL. 








Chucks for Taper Distance 


Pieces 








fixtures illustrated in the sketch 
made produce taper distance 
pieces. These were of cast iron and the 
two turned faces or ends had to be par- 
allel and for length. The first 
operation consisted in placing them in 


The 


were to 


correct 


hight gage being used from a faceplate 
to get the correct length. 

The first fixture used was a female 
center bored to the same taper as the 
work, and a false center provided with 
a large hardened center for running on. 
The second fixture was a chuck with 4 
threaded cap, which pulled the work 
back on to a true face and held it at the 
same time. We had tried one or two 
other ways of doing this job, but this 
one was the most successful, the work 
turned out being accurate within the lim- 
its allowed. 


Covington, England. T. B. Corey. 
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Threading Bolts in an Up- 
right Drill Press 








I well remember reading an article in 
the AMERICAN MACHINIST two or three 
years ago by A. J. Baker, on a special 
nut-tapping rig, which he saw used in 
a shop in the “Black Country,” near Bir- 
mingham, England, where some of the 
small shops turn out work at an exceed- 
ing cheap rate, with very inexpensive 
tools. 

During the last few years I have often 
had occasion to visit a shop of this de- 
scription near Wolverhampton, where ex- 
pensive tools are out of the question, and 
many are the makeshifts I have seen 
there. One particularly has often struck 
me as being out of the common. As 
shown in the accompanying illustration, 
it consists of an old upright drill, which 
is often used for threading black bolts 
up to '4 inch diameter, at a speed which 
would be hard to beat by any other meth- 





























THREADING BOLTS IN THE DRILL Press 


od, and I can testify to the quality of 
work it produces. In fact, I have never 
seen a better thread. 

In the sketch, A shows the spindle 
sleeve, and B the operating lever. C is 
an old die head, of a type often used 
in England on threading machines. It 
has three chasers, as shown, and is se- 
cured to the angle iron D by a strap, 
the angle iron having a V in the front to 
allow C to fit in without shake. The 
angle iron is secured to the table E by 
bolts in the usual manner. 

F is the lever which opens the thread- 
ing dies: G is a chuck which fits in the 
drill spindle and has a hexagon lLole 
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drifted in to fit the heads of the screws 
or bolts which it is desired to thread. 
The operator closes the dies with the 
lever F, inserts the work H in the chuck, 
pulls the lever B down, and forces the 
work into the dies. When the work is 
threaded the required distance, he opens 
the dies with lever F, and the bolt drops 
out of the chuck and through the hol- 
low shank in C, and thus the work goes 
on without stopping the machine. 
Dudley, Eng. J. Harvey. 








Different Ways of Making a 
Piece on the Automatic 
Screw Machine 














No doubt there are many ways of mak- 
ing the piece shown in Fig. 1. This is 
of cold-rolled stock 3/16 inch diameter, 
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THE WorK (ENLARGED) AND THE SECOND 
OPERATION CHUCK 


and '4 inch long over all. We started in 
to make it the most convenient way at 
the time, with as few new tools as pos- 
sible. First we selected a set of cams 
that would do the job on a No. 00 Brown 
& Sharpe automatic machine. With reg- 
ular tools we were able to produce 2300 
as per Fig. 2 in ten hours. This so far 
looked reasonable as it included slotting 
the head. To turn the eccentric end we 
had to make a special holder for the 
hand machine as shown in Fig. 3. Hold- 
ing the shank in the regular spring chuck 
and stopping the machine for every one 
as the cap had to be taken off and put 
on for each piece, we were able to get 
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500 in ten hours. This brought the price 
up rather high. 

We decided to let some outside firm 
make up about 50,000 to help us out and 
we were charged 56c. per hundred which 
seemed a lot of money for so small a 
piece. We got permission to tool up an 
automatic to make the part in one opera- 
tion providing the saving in cost of man- 
ufacturing would offset the expenditures 
on special tools. We ordered a Brown & 
Sharpe high-speed drilling attachment 
with two drill holders, and had the bronze 
bushings that fit in the turret holes bored 
0.028 out of center. We then made two 
hollow mills 34 inch diameter to fit the 
holders, the rougher leaving 1/32 inch 
for the finishing mill. The latter was ad- 
justed to size by the regular collar. We 
used mills as they are more conveni- 
ent for eccentric work and had to revolve 
in the drilling attachment. A set of cams 
were then laid out as follows: 

Feed stock to stop and reverse spindle 
clutch, with belt off to stop spindle. Re- 
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head expenses and material was $351.66. 
The 50,000 made by the outside firm cost 
us at 56 cents per hundred as stated, 
$280. Under the new method the cost in- 
cluding overhead and material charges, 
plus $40 for the tools, was $100 for 50,- 
000 parts. So the saving with the new 
method over the old one was $251.66 and 
the saving as compared with the cost of 
the parts when finished outside was $180. 
Wn. M. McKENZIE. 
New Rochelle, N. Y. 








Piercing, Cutting-off and 
Forming Die for Small 
Steel Angles 


= 
— = 








The sketches illustrate the punch and 
die used for making the angle shown in 
Fig. 1. These angles are made of 1/16x 
14-inch soft, cold-rolled steel and are 
pierced, cut off and formed at one opera- 
tion. It will be noticed that the die is of 
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Dies FOR MAKING SMALL STEEL ANGLES 


volve turret and rough turn eccentric end 
with mill revolving and set 0.028 off cen- 
ter of spindle. Revolve turret and finish 
the eccentric end with hollow mill. Re- 
volve turret and turn up to head with 
regular box tool (spindle running). Re- 
volve turret and cut off, using screw slot- 
ter to slot head. 

A strap was used around the pulley as 
a brake to insure its stopping. We were 
able to get out 2000 in ten hours, giving 
plenty of time for the mills to cut as the 
drilling attachment makes less than half 
the revolutions that the spindle makes 
whiie running. This was allowed on the 
cam lobes. Being successful we have to 
show where the price of tools comes 
from. 

With the first method, performing the 
first operation in the automatic, and the 
second on the hand screw machine, the 
cost for 50,000 pieces, including over- 


very simple construction, yet it has 
proved very efficient. 

In Fig. 2 is shown a front view of the 
punch and die, with the strip in position 
to be punched. A is the piercing and 
cut-off portion of the die, B the forming 
part, C the inclosed stripper, and D the 
gray-iron die shoe. E is the piercing 
punch and F the forming punch. In Fig. 
3 an end view of the die is given. The 
operation is as follows: The strip is 
placed in position on die A through the 
Stripper C, so that a small portion will 
stick through at the cutting end of the 
die at X. The punch, in descending, 
pierces the strip, also trims the end 
square. Now push the strip through to 
the stop G and repeat the operation, 
thereby getting a finished angle at every 
stroke of the press. These dies are very 
rapid and are giving excellent service. 

Urbana, Ohio. W. F. HOFFMAN. 
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Discussion of Previous Question 

















Why Have Ball Bearings Been 


a Failure? 








The above question, raised by your 
contributor, E. J. Beale, at page 541, of 
the current volume, is based upon an 


altogether gratuitous assumption, and it 
would have been better if another ques- 
tion had been settled first, viz: “Have 
Ball 


To this an 


Bearings Been a Failure 


emphatic answer in the 


negative must be given when the judg- 
ment is formed from an intelligent and 
comprehensive view of the position which 
these bearings occupy today and not 
from one or two isolated cases in which 
the accumulated knowledge and experi- 
ence of years are entirely ignored. The 
case described upon page 418 of the 
same volume, where ordinary or gray 
cast iron was used for the races of a 
bearing carrying a heavy but apparently 
uncomputed load, is an example of this. 


There are, of course, certain conditions 
and limitations which must be observed 
in the application of ball bearings, 
just as there are conditions in re- 


gard tothe use of bearings of 
kind, but 


recognition of those conditions, 
attend the use 


any other without exception, 
given the 


as inevitably 


success must 
of the one as the other. 
As to whether the advantages gained 


are commensurate with the expense in- 


volved is an entirely different proposition, 


and one that is of considerable import- 
ance though often overlooked, so that 
it mav not be without interest to briefly 


€xamine the question from this point of 


view 


According to experiments conducted by 


Towers, under the auspices 
Mechanical Engineers, 


Beauchamp 
of the Institute of 
the proceedings of that 
1883-4, the fric- 
journal run- 
bush, oil-bath 
found to be, the 
pressures and velocities observed, prac- 


and puolished in 
societv for the 
tional 
ning in a 


years 


resistance of a steel 


vun-metal with 


lubrication, was within 


tically independent of the load and di- 
rectly proportionate to the square root 
of the velocity The coéfficient, there- 
fore, varies inversely as the load, and 


with the best combination of the varying 
factors, viz: load, speed and lubricant, 
the exceedingly low value of 0.0008 was 
obtained. 

Now, Professor Stribeck, in the report 
of his classical experiments, carried out 
at Neubabelsberg, Germany, about thir- 
teen States that the coéfficient 
of friction ball-journal 
within loads from the 
rermissible to that amount, 


yvears ago, 
bearings, 
greatest 

varied 


for 
varving 
half 


from 0.0013 to 0.0017, and gives as an 








Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 
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average, 0.0015; this being, within very 
wide limits, independent of the velocity. 
Other investigations conducted by Pro- 
fessor Goodman, of Yorkshire College, 
have shown that the starting effort re- 
quired for ball bearings is very much 
less than that required for plain  bear- 
ings under precisely similar conditions, 


the ratio arrived at being 7.5 to 100. 

A comparison of these figures clearly 
shows that under certain conditions there 
is very little to be gained as regards the 
reduction of running friction by the sub- 
stitution of ball for bronze, or other first- 
class bearings. 

The 
latter 
ated as follows: 

1. A properly fitted journal and bush. 

Correct proportion of bearing sur- 
face to load, so that the most favorable 
pressure per square inch is obtained. 

3. Perfect lubrication, such as is se- 
cured by an oil bath or by forced lubri- 


favorable to the 
may be enumer- 


conditions most 


type of bearing 


cation. 


4. Low surface velocity, and 


5. Continueus rotation in one direc- 
tion. 
It is, of course, true that all these 


conditions will but seldom prevail in ac- 
tual practice, and a higher coéfficient than 


that given must generally be allowed. 
This, however, is equally true, though 
in a modified degree, in regard to the 


conditions necessary to * low coéfficient 
for ball bearings. The special advan- 
tages possessed by the latter become in- 
apparent either the 
fourth or fifth conditions above 
(or hoth) are impossible of attainment. 
the other factors being simply questions 
and workmanship. In other 
words, when a shaft is running at high 
speed and the motion is intermittent or 
variable, a very considerable advantage 
mav be expected from the of ball 
bearings. These conditions are found in 
a marked degree in automobile practice, 
of antifriction bear- 
substantiates 


creasingly when 


given 


of design 


use 


and the general use 
upon 
the statements herein advanced 


With regard to thrust collars, 


ings these vehicles 


still 


greater advantages are obtained by the 
use of ball bearings, the respective co- 
efficients for running friction being, as 
determined by the first two investigators 
mentioned, for plain collars, when thor- 
oughly lubricated, 0.036 (as a mean of 
many experiments), and for ball thrusts, 
0.001, but as the difficulties of efficient 
lubrication are much greater with thrust 
than with journal bearings, this does not 
adequately represent the great difference 
between the two types of thrust bearing 
under comparison. 

It is somewhat difficult to understand 
what vour contributor intends to 
“It was not until 

began his 
and published the 
results, that a new era in the manufac- 
ture of ball bearings began,” and again: 
“With the automobile came Professor 
Stribeck’s researches and the ball bear- 
ing, of today, the annular bearing and 
the ball-seated thrust bearing.” 

That researches placed the de- 
sign of ball bearings upon a scientific 
and conclusively proved the 
reriority of that type of bearing in which 
the races are normal to the direction of 
the load, is freely admitted, but that this 
type, together with the spherical or ball- 
seated thrust bearing, was quite 
known before the time of his experi- 
ments, is borne witness to by the Patent 
Cffice records, both of this country and 
the States, while the files of the early 
manufacturers themselves would reveal 
many drawings embodying the features 
mentioned. Not only this, but experi- 
ments carried out by the manufacturers 
(at least before Professor Stribeck’s in- 
vestigations were published in this coun- 
try) showed that the load-carrying ca- 
pacity of a ball bearing depends: 

1. Directly upon the number of balls 
employed. 

2. The square of the diameter of the 
ball. 

3. The 
and 

4. The shape of the groove or ball 
track. 

Tables of safe 
published, which 
thus obtained. 

Other results arrived at by Professor 
Stribeck, and still laid down as essen- 
tial by those who have not followed the 
apid advances made by steel manufac- 
turers and users, need to be revised, and 
it is certainly rather out of date to say 
that “the material of the balls and races 
must be of uniform hardness throughout, 
not case-hardened.” This is_ possibly 
true in regard to the balls, though mild 
case-hardened balls are not an 


exactly 
convey when he says: 
Professor Stribeck 
investigations 


these 


basis, su- 


well 


square root of the velocity, 


loads 
the 


working 
embodied 


were 
results 


steel, 
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improtability in the near future, consid- 
ering the present status of the process of 
carbonizing and hardening, but it is cer- 
tainly not true concerning the races. 

The fracture of a mild steel ring, prop- 
erly case-hardened, reveals an exceed- 
ingly hard outer surface, of a depth de- 
pending upon the length of time it has 
been carbonized; which changes almost 
imperceptibly into a soft core or center, 
the whole resulting in a ring eminently 
suited to withstand the straining actions 
to which ball bearings are subjected. 

Of course, ordinary machinery steel 
will not give these results; it must be 
a steel especially prepared by the makers 
for case-hardening, but several such 
brands are now obtainable upon the open 
market. 


Coventry, Eng. HAROLD SIBBERING. 
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erably above 600 degrees Fahrenheit. 
thus there is practically no reliable limit 
to the temperature of an oil-tempering 
furnace or oil-heating bath. 

We have pyrometers to gage the hard- 
ening heats with. Why not use the ther- 
mometer to temper with? It being up 
to the hardener to get results, he can 
obtain the necessary knowledge as to 
temperature in relation to colors, by the 
perusal of books and papers dealing with 
this subject. This, coupled with some 
careful experimenting and a _ watchful- 
ness, enables him to soon become pro- 
ficient and rely on his thermometer at all 
times, when he knows the carbon content 
of his steel. 

Decatur, III. Georce T. Coes. 








Results from Premium Plan 








Prevention of Scale in Hard- 


ening 








Under the heading of “Prevention of 
Scale in Hardening,” Charles A. Haeus- 
ser, on page 864, Part I, Volume 33, 
says: “There are many new methods of 
liardening, where the possibility of scale 
is done away with entirely. One of these 
is the electric oil heating bath, etc.” This 
particular part of his article is, to say 
the least, somewhat misleading. 

An oil heating bath is used for tem- 
pering tools, dies, etc., or anything that 
must be tempered after hardening. 
Whether the bath is heated by electricity, 
gas. crude oil, or even the open black- 
smith forge, is all the same. It is a 
simple, sure and very rapid method of 
tempering, when you consider the old 
way of polishing and drawing to color. 

To temper by the oil bath is to im- 
merse the tools in the oil and then raise 
the oil to the proper temperature, just 
as you would polish a tool and apply 
heat by a hot plate or collar until you 
got the required color, More uniform re- 
sults can be obtained with the oil bath, 
however, providing you agitate the oil 
occasionally. 

With the oil bath, the thick part of a 
tool reaches the same temperature as 
the thin part. In other words, the tool 
has the same heat all over, at the same 
time, and the same rate of speed, whether 
it is thick or thin, heavy or light. The 
oil-tempering furnace is therefore the 
most efficient and reliable method of tem- 
pering tools, but not hardening them. 

Mr. Haeusser then says: “The maxi- 
mum temperature that it is possible to 
obtain is about 600 degrees Fahrenheit.” 
(Can he harden a piece of carbon steel 
at that temperature ?) 

The maximum temperature is only lim- 
ited bv the flashing point of oil used. 
There are oils that flash at 500 degrees 
Fehrenheit as well as a good deal less, 
and again there are oils that will not 
flash until the temperature gets consid- 


The article at page 1017 came to my 
notice just after I had been talking with 
the proprietor of a large machine shop 
here in New England about the premium 
sysiem in his shop. He pronounced it 
a failure. The way he answered mv 
questions, and the answers to practically 
the same questions as given by Mr. 
Lodge, form a contrast that is worth 
knowing about in the same way that it 1s 
worth while to know the difference be- 
tween woodbine and poison ivy. 

Mr. Lodge took as a basis for the pre- 
mium system the average cost by the day 
for three years. Mr. Manufacturer hired 
a crackerjack man at a fancy price and 
took his best record as a basis. 

Mr. Ledge was willing and anxious 
that his men should earn more; so was 
Mr. Manufacturer, but not so willing. 

Mr. Lodge’s men made $20,000 in a 
year. Mr. Manufacturer, with half the 
number of men, paid less than $1000 in 
premiums in the-same time. 

Mr. Manufacturer has one piece on 
which his base time is half an hour. It is 
work that is given to 20-cent men. Only 
once in a year has the base been 
equaled. Usually it runs from an hour 
to an hour and a half. Only a few men 
make any effort to earn a premium; they 
are practically ostracized by their fel- 
lows. 

These men are no fools. One of them 
worked for me for a number of years, 
and I tried a little premium plan on him 
just to help me out a bit. He ran the 
only tool of its kind that I could afford 
to own, and I needed two. I gave him 
half what he could save over his previous 
average time for a year back. He doubled 
his output, which increased his pay 50 
per cent. and saved me a couple of thou- 
sand dollars for a new machine. He says 
that the reason why he earned a prem- 
ium with me and not with Mr. Manufac- 
turer is because he could do it with me 
and he could not with the other fellow. 
He says that before he can earn a pre- 
mium now he has to work so fast that he 
is utterly worn out at night. He does not 
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propose to kill himself to earn the little 
extra that he might. 

This shop has extra good facilities for 
doing work and its costs are low, but it 
does seem as if they could make money 
by putting their premium on a “live and 
let live” basis. If a man is drawing day 
pay of 53, he will not rush a particle to 
make 10 cents a day extra. If he can see 
a chance to make $1.50 per day extra, 
he will work his head off to do it. It is 
necessary to offer perceptible rewards 
for quick work in order to get it, and 
that is also a business proposition. 

Two OTHER MANUFACTURERS 


By the way, speaking of Mr. Manufac- 
turer reminds me of two other men of 
my acquaintance, both grown scandalous- 
ly rich through manufacturing, both suc- 
cessful men, but both losing their grip. 
Man number one has ruled his factory 
for years through fear. His foremen 
will sneak around outside the shop to 
get from one departmenf to another to 
avoid meeting the old man, for he is al 
ways loaded to the muzzle with fault 
finding. No one works for him today 
except those who cannot get other jobs 
or who are scared into thinking they can 
not. No wonder he is losing his grip. 

The other, number two, is a man who 
has always run his shop on the human 
sympathy line. He called every man by 
his first name and inquired after his wife 
and children by name. If anyone was 
sick, he inquired about him through his 
shop neighbors. In a word, he treated 
his help like a great family. As time 
went on, he began to grow, as stated 
above, scandalously rich. In an evil day 
he bought a silk hat and a frock coat. 
He was reported to have been seen one 
evening in a dress suit! This began his 
downfall in the hearts of his men. He 
joined a golf club and that finished him. 
They talked of him in the past tense. 
What a fine man he had been. How he 
used to take care of his old worn-out 
help. How he used to inquire after Mag- 
gie wren she had the rheumatism. They 
dropped all idea that he was one of them 
and they repulsed his advances when he 
tried to be as he was. Finally he had 
to give it all up and hire a superinten- 
dent that wore baggy trousers, to handle 
his job. 

Moral: It is suicide to play the races, 
but it is safer than bulldozing your help 
or wearing a silk hat. 


Springfield, Mass. ENTROPY. 








One really extraordinary feature about 
ductile metals is, according to Engineer- 
ing, their occasional fracture with no ap- 
parent ductility whatever. Steel plates 
have on occasion been riveted into place 
in the morning and have split spontane- 
ously in a diagonal direction at noon. 
Test-pieces cut from the immediate 
neighborhood of the fracture have, nev- 
ertheless, shown no particular abnormal- 
ity under the ordinary tensile tests. 
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Distribution 


Among those who have interested them- 
selves in the subject of ball bearings there 
are probably but a few who are not ac- 
quainted with the extensive researches 
carried out some years ago by Professor 
Stribeck, of the Central’ Laboratory for 
Scientific Technical Investigation at Neu- 
babelsberg, Germany. Quotations from 
the reports of his investigations ap- 
pear in trade catalogs on ball bear- 
ings; text books, in which it may be 
added any treatment of the subject of 
ball bearings is of comparatively recent 
consideration, have also adopted Profes- 
sor Stribeck’s formulas; and the work of 
this celebrated German engineer has been 
universally recognized as the most com- 
prehensive and authoritative treatise on 
this subject which has ever been  pub- 
lished. 

It appears to me that Professor Stri- 
beck’s reports have in some instances suf- 
fered misinterpretation, possibly by rea- 
son of an improper analysis of his formu- 
las, and certain factors which enter into 
their determination. I refer to the state- 
ment which is sometimes made that the 
total load is carried on one-fifth of the 
total number of balls. 

On reference to Professor Stribeck’s re- 
port on “Ball Bearings for Various 
Loads” translated by Henry Hess (See 
Volume 29 Transactions American Society 
of Mechanical Engineers) it is shown that 
the permissible load on a single ball is 
equal to a constant times the square of 
the ball diameter; that is, 

(a) Pm K d* (Stribeck’s equation No. 4) 
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OF A BALL BEARING 


PARTIAL DIAGRAM 


and that the largest load on one ball in a 
single-row bearing may be _ considered 
equal to five times the total load on the 
bearing divided by the number of balls; 
that is, 


(b) Po =i! 


» 

(Stribeck’s equation No. 11) 
If we use Po == Pm, combine these two 
equations (a) and (b), and solve for P 
we obtain, 
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Ball Bearing 


(c) P ene 
> 
which gives us the maximum permissible 
load on a single-row ball bearing. 
P =Total load on the bearing. 
Po Largest load on one ball. 
Pm= Maximum permissible 
one ball. 
K =Constant depending upon the 
qualities of the materials and 
form of races. 





load on 


d = Diameter of balls, using % inch 
as the unit. 
z = Number of balls. 


Professor Stribeck’s equation No. 11 
was derived by the use of the diagram 
shown herewith, in which the total load 
on the bearing P has been considered as 
the summation of the distributed loads on 
the several balls above the center line of 
the bearing, Po, P,, P., etc. All the balls 
above the center line carry a certain pro- 
portion of the total load, and the amount 
of load which they are each called upon 
to sustain is dependent upon their posi- 
tion with respect to the vertical line WO 
drawn through the center of the bearing. 


Kd?z 
In using formula P =- 





I believe 
> 


7 


that many have interpreted the factor - 
to mean that one-fifth of the total numbe 
of balls carry the load. 

The above diagram taken from Mr. 
Hess’ translation of Professor Stribeck’s 
report, together with this short analysis of 
his formulas should suffice to show that 
the above interpretation is erroneous. 








Automatically Adjusting Jig Clamp 


The drill jig described herein is shown 
merely to illustrate the work clamp, 
which is constructed so that one move- 
ment exerts a clamping pressure in two 
directions, the clamp automatically ad- 


‘ ~ 

By George E. Gay 
against the two edges of hardened stop 
A, and clamped by the’ two-pronged 
clamp 8, operated by an eccentric pin C 




















A Jic CLAMP 


yusting itself to any variations in the 
size of the work drilled. 

This jig drills two holes in hard brass 
x3/32 inch, one of which is 


the dotted located 


pieces 1x 


indicated by 


lines, 


and nurled nut. This nut is screwed and 
pinned to the eccentric pin so as to allow 
the clamp to be a free working fit. Both 
the edges of location strip A and the 


contact faces of clamp B are undercut 


two degrees to pull the work down flat on 
its face. 

The construction described allows the 
clamp to float during the clamping move- 
ment, and adjust itself with approximate- 
ly equal pressure on both edges of the 
work; the pins shown being provided to 
maintain the clamp in a convenient posi- 
tion to facilitate the insertion and re- 
moval of the work. It will be seen that 
only a half turn of the nurled nut is re- 
quired to clamp or release it. 








The principal manufactures of iron and 
steel imported into the United States in 
the fiscal year 1910, just closed, are: 
Machinery, about $9,000,000; pig iron, 
56,500,000; tin plates, $4,500,000; ingots, 
blooms, etc., 53,500,000; cutlery, $1,750,- 
000; wire and articles made from wire, 
51,500,000; scrap iron, $1,500,000; and 
bar iron, nearly $1,500,000, while no 
other single class of iron and steel shows 
for the year a total of $1,000,000 or up- 
ward. 
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Editorial 








What the American Machinist 
Stands For 








Judging from letters which we occa- 
sionally receive from our friends, some 
of them do not seem to clearly under- 
stand the functions of a technical paper. 

One of the stumbling blocks seems to 
be the idea that the paper indorses, or 
“stands for,” everything that appears in 
its columns. It is not easy to see how 
such an idea gains ground because there 
are few subjects discussed or ideas ad- 
vocated on which we do not print such 
widely differing views that it would be 
impossible for us to stand for them all. 

It is the business of a live, technical 
paper to give its readers the experiences 
and practice of the best men in their line 
of work; to give them as much informa- 
tion as possible as to what is being done 
in various parts of the country. 

To this end we travel thousands of 
miles and pay large sums of money for 
articles showing what is being done and 
the methods used. It is needless to say 
that some of these are not all that might 
be desired, or that they are not all ap- 
proved by the editors. 

Because one man writes of his failures 
to secure good results with high-speed 
steel, a few seem to think that the 
AMERICAN MACHINIST has taken a “stand” 
against that extremely useful product. Or 
if some one should criticize any of the 
numerous shop systems, we are accused 
of being opposed to it or to all systems. 

If the columns of the AMERICAN 
MACHINIST were not open to. both 
sides of any shop problem, it could 
rightfully be called narrow and one sided. 
And whatever its faults, it does not in- 
tend to be guilty of that. 

Only what appears on the editorial 
page can be called the “stand” or at- 
titude of the paper. And _ whether 
the ideas advanced in this way meet 
your views or not, we trust that 
you will try to believe that they repre- 
sent what the editors feel to be for the 
best interests of the industry as a whole. 

We can perhaps, view the whole field 
with a little better perspective than those 
who are actively engaged in any particu- 
lar part of it, and we always try to bear 
in mind the future welfare as well as the 
present. But we are still very human 
and a long way removed from infalli- 
bility, so that we shall always welcome 
honest criticism. 


And, whatever happens, it is our earn- 
est desire to make the AMERICAN Ma- 
CHINIST stand for all that will make for 
the broadening and betterment of the 
whole industry. This includes the em- 
ployer and the employee as well as all the 
machinery and methods involved, not 
only for the present, but for the future. 








Metal in Shop Sweepings 








One of the refinements in machine- 
shop management, which is being looked 
into in some quarters, is the determina- 
tion of the amount of metals wasted in 
the sweepings of the shop. This does not 
mean the -waste due to chips or pieces 
of metal which are large enough to be 
seen and saved by having the sweepings 
screened, but refers to the small par- 
ticles which go through the screen and 
are swept up with the dirt. 

In one shop at least, a number of ex- 
periments have teen made by the shop 
chemists to determine the amount of 
metal in such sweepings and to find the 
best way of recovering it. So far as the 
experiments have gone, it is not certain 
that the amount of metal recovered will 
pay for the cost of recovering it, even 
though there is more metal recovered 
from a ton of sweepings than might be 
imagined after seeing them screened in 
this particular plant. Whether it proves 
a paying investment or not in this par- 
ticular shop it is a point well worth con- 
sidering. There are many shops where 
it would be pretty sure to pay, although 
the shop in question takes extraordinary 
care to prevent waste in this direction. 
It will seem strange to many that this 
should be a railroad shop, as in the past 
they have never been noted for the small- 
er economies which sometimes prevail in 
a manufacturing plant. 

UNIFORMITY IN NAMES OF TOOLS 

There has always been more or less 
confusion owing to the indiscriminate 
and interchangeable use of the terms 
“arbor” and “mandrel” without any ap- 
parent reasoning for either use. There 
seems to be a growing tendency, how- 
ever, to use the word “arbor” as desig- 
nating the device on which milling cut- 
ters or the cutting tool is mounted, while 
the name “mandrel” is being more and 
more applied for holding and driving the 
work to be operated on. This seems to 
give as good a distinction as can be had, 
and uniformity is muck to be desired. 
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A Works Manager’s View of 


the Apprentice Question 








All who are interested in the problem 
of securing skilled mechanics should 
read the address by B. M. W. Hanson 
before the Manufacturers’ Association, of 


Hartford, Conn., which appears in an- 
cther column. It is Mr. Hanson’s ex- 


perience that regularly trained appren- 
tices make much more skillful mechanics 
than handy men, even in special manu- 
facturing lines, and the fact that he has 
risen to his present position from a me- 
chanic at the bench, indicates clearly that 
he knows the problems involved from 
actual contact with them. 

Assuming that apprenticeship is de- 
sirable, very few will deny the advan- 
tage or the necessity of his suggestions 
in regard to making the shop as attrac- 
tive as possible, and to the question of 
remuneration, both during the appren- 
ticeship and after the boy has graduated 
or is “out of his time,” according to 
the old way of stating it. We are glad to 
note that many manufacturers are look- 
ing at this question from the same point 
of view, and we believe there is no ques- 
tion that these manufacturers are hav- 
ing little difficulty in securing the neces- 
sary boys for their work. 








High Cost of Living and 
Depreciation 








A thousand dollars put on interest in 
our savings banks and the interest al- 
lowed to accumulate for 10 years will not 
buy today as much of the necessities of 
life as the original thousand dollars 
would have brought when deposited. 
That thousand dollars has depreci- 
ated. Another thousand dollars _ in- 
vested in any of the best makes of 
machine tools and the tools used with 
reasonable carefulness for 10 years past 
is still a thousand dollars. That thousand 
dollars has increased in value to the ex- 
tent of the use of the machinery. In other 
words the careful investor can show by 
his books that he has made money, but 
as a matter of fact he has lost; at the 
same iime the proprietor of a shop can 
show on his books a yearly depreciation 
of his machinery and yet look out into 
his shop and see that he has profited. 

Everybody impressed with the 
scarcity of profits 10 years ago. For 
years back of that when men were dis- 
satisfied with their profits they looked to 
their costs of manufacture and put forth 
their energies to reduce them. Then 
prices began to rise. The jobbers, manu- 
facturers, labor and probably sooner or 
later, investors, all asked for more. The 
builder of machine tools has advanced 
his prices and the jobber has advanced 
The price of labor has advanced, 


was 


his. 


but the cost of hired money has not ad- 
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vanced perceptibly. If all these elements 
had advanced together there would have 
been no difference to anyone except that 
he would handle more money. As it is 
we have the curious anomaly of a highly 
prosperous country full of people who 
have had their pay raised but who are 
poorer than they ever were before. And 
depreciation measured in dollars and 
cents is overbalanced in many cases by 
appreciation measured in the same terms. 

Yet depreciation must have _ taken 
place; that is, the machinery that has 
been used for 10 years is not the same 
as when it was new. 








Standards for Automobile 
Materials 








The Society of Automobile Engineers, 
which meets in convention at Detroit, 
Mich., on July 28, has an excellent op- 
portunity to perform a lasting service to 
the automobile industry and one which 
will benefit the purchasers of cars. 

One of the important subjects for dis- 
cussion is the standardization of speci- 
fications for motor-car materials, with a 
view of securing a uniformity of sizes 
and quality, which will enable manufac- 
turers to specialize and supply a better 
quality more promptly and at a lower 
price. 

As an instance of the difficulties aris- 
ing from the absence of a standard, we 


are informed that automobile manufac- 
turers have specified as many as 1600 
tube sizes. The standard tubes listed 


cover about 300 sizes, which would seem 
to be enough for any designer to choose 
from. A standard for tube sizes will be 
proposed at the meeting and it seems 
quite probable that it will be adopted. 
Both G. E. Merryweather and H. E. 
Coffin deserve credit and support for the 
work they are doing in this direction and 
have our hearty wishes for their success. 








New Pupstications 














REPORT ON OLD AGE Pensions, 1910. A 
report of the Commission appointed 
by the Commonwealth of Massa- 
chusetts to investigate systems of old 
age insurance and pensions. “Wright 
& Potter Printing Company, Boston, 
Mass. 

Those whose interest along sociological 
lines runs in the direction of pensions for 
incapacitated workmen, as well as those 
who may not have formulated any spe- 
cific remedy, will be interested in this 
book. It is a neatly printed and bound 
volume of something over 400 pages, and 
in addition to interesting statistics in re- 
gard to the expenditure now necessary 
for the relief of those who are inca- 
pacitated by old age, it shows what is be- 
ing done to relieve this situation. 

It describes the old-age pension sys- 
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tems of Germany, England, Denmark, 
Belgium, France, Italy, New Zealand, 
New South Wales, Victoria, Australia, 


Canada and Austria, which are all mat- 
ters of state control. It reviews pension 
legislation in the United States, gives the 
pension system of the American railroads 
and industrial corporations, of the Krupp 
Company, in Essen, Germany, the old-age 
benefits of the British Friendly Society, 
of fraternal organizations, and trade 
unions. It also takes up industrial insur- 
ance, Massachusetts savings-bank insur- 
ance, and gives an analysis of existing 
and proposed schemes. It shows the costs 
of various pension schemes as applied in 
Massachusetts, takes up the municipal 
pension systems of American and foreign 
cities, and, in fact, seems to be one of the 
most complete works along this line 
which we have seen. It should be ex- 
tremely valuable to those who are con- 
templating or at least looking into meth- 
ods of this kind, and there seems to be 
no reason why it should not become a 
valuable reference book on this subject. 








PERSONALS* 








Otto W. Schaum, president of the Fay 
Machine Tool Company, Philadelphia, 
Penn., sailed on July 7 for a trip through 
Europe. 

William E. Smith, formerly connected 
with the American Locomotive Company, 
has joined the drafting division of the 
Browning Engineering Company, Cleve- 
land, O. 

V. M. Palmer, who has ben chief en- 
gineer of the Selden Motor Vehicle Com- 
pany, Rochester, N. Y., has accepted a2 
similar position with the Sheldon Axle 
Company, Wilkes Barre, Penn. 

C. M. Garland, until recently instruc- 
tor in mechanical engineering at the Uni- 
versity of Illinois, has become connected 
with the Camden Iron Works, Camden, 
N. J., acting as mechanical engineer. 


Robert L. Streeter, instructor of ma- 
chine design at the Buffalo Technical 
High School, has accepted the chair of 
assistant professor of mechanical engi- 
neering at the Rensselaer Polytechnic In- 
stitute, Troy, N. Y. 

J. R. McColl, until recently mechanical 
engineer in the employ of the American 
Blower Company, Detroit, Mich., has be- 
come member of the firm of Ammerman, 
McColl & Anderson, prosecuting a con- 
sulting practice, with headquarters in 
Detroit. 

Herbert L. Smith has concluded his 
employment as engineer in charge of the 
electric welding department, Clinton 
Wire Cloth Company and has entered the 
service of the Universal Electric Welding 
Company, of Long Island City, as me- 
chanical engineer at their New England 
branch office in Westerly, R. I. 


*Items for this column are solicited. 
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New Tools and Shop Appliances 














The Abbott Tumbling Barrel 








The barrel shown in the halftone is 
built especially for the purpose of burnish- 
ing small metal goods with the use of 
steel balls. The barrel is built in two 
compartments. but its construction is such 
that it can be furnished in one, two, three 
or four-.compartments to suit require- 
ments. Each compartment of this size 
barrel is 30 inches diameter and 8 inches 
wide (inside measurements). This size 
barrel is designed more especially for 
those manufacturers who have large 
quantities of such articles to burnish as 
saddlery, hardware, buckles, hose sup- 
porters, cabinet hardware, etc. It is the 
intention, however, to build them in two 
smaller sizes, namely: about 24x7 feet 
and 18x5 inches. The smallest size will 
be more especially for manufacturing 
jewelers’ use. 

Our idea in making these compart- 
ments narrow and of large diameter is 

















THe AsBBoTT TUMBLING BARREL 


that when the barrel is loaded with work 
and balls there is a considerable depth 
which makes a pressure on everything 
that is at the bottom of the load, thereby 
increasing the friction and also giving a 
more rapid burnishing effect on account 
of there being a long sliding space for 
the balls to slide over and under, in and 
out of the work, at the same time there is 
no impact which takes place in some 
forms of barrels. Also the barrel being 
irregular in shape the articles are kept 
agitated at all times. While the sliding 
effect is desired, there must be no im- 
pact, as impact will dent the work rather 
than burnish it. There is no tendency of 
this sort in this barrel. In short, the ob- 
ject of this barrel is to secure a long 
slide free of impact. It is built by the 
Abbott Ball Company, Hartford, Conn. 








ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given 
when it is real news— if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 























A Toggle Embossing Press 








The halftones show front and rear 
views of a toggle embossing press weigh- 
ing 13,800 pounds. The cast-steel frame 
weighs 7000 pounds and has tensile 
strength of 80,000 Ib. per square inch. 
The crankshaft is of forged nickel steel 
and drives the main toggle in a horizon- 
tal direction. The main toggle is of 


forged steel, bronze bushed around the 
wrist pin. The main drive-in toggle 
weighs 600 pounds. The two vertical 
toggles are forged steel and the lower 
one seats in a phosphor-bronze thrust 
shoe which is in the cast-steel slide of 
the press. he supporting pin of the 
slide as well as the two toggles are of 
hardened and ground tool steel, 

The driving shaft is fitted with a 1300- 
pound flywheel, 42 inches diameter, seven 
inches face. This is put-in close to the 
frame and is supported by heavy out- 
beard bearing, not shown. The opposite 
end of the driving shaft is equipped with 
the forged steel pinion driving into the 
cast-steel clutch driving gear. Both pin- 
ion and clutch gear have cut teeth, and 
the gear is fitted with an instantaneous 
roller friction clutch, allowing less than 
1/32-inch travel of the flywheel after the 
clutch is engaged. 

On this particular clutch the dog or 
latch for stopping is fitted with special 
counterweight for high speed and to re- 
lieve the strain of quick stop. The ad- 
justment controlled by the hand wheel 
on the front of the press consists of a 
hardened and ground tool-steel wedge 
sliding between wedge collars. The ma- 
chine has both hand lever and treadle 
tripping device and is set upon a hol- 
low cast-iron base. The frame is made 
in one piece with a table thickness of 
solid cast steel, ten inches. The dis- 
tance between the uprights at the bed of 
the press is 17'2 inches. When there is 
a hole in the bed it is regularly made 
five inches diameter, but could be made 
as large as 15 inches diameter, round or 


























Fic. 1. A ToccLe EMBOSSING PRESS 
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square. The gibs are extra long, which 
gives the slide a bearing during its entire 
length. 

The press is made both plain and 
geared; net weight of plain press being 
12,500 pounds. The balance wheel on 
the plain press weighs 1800 pounds and 
is 50 inches diameter. The pressure de- 
veloped by the back-geared press is 350 
This press is built by the Standard 
Company, Providence, R. I. 
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Pattern Storage Rack 








The illustration herewith shows an im- 
proved type of pattern-storage rack, more 


especially designed for wooden frames 


























PATTERN STORAGE RACK 


recently brought out by the Manufactur- 
ing Equipment and Engineering Company, 
Boston, Mass. 

This rack is well adapted for preserving 
and storing wooden patterns. The shelves 
are made of No. 16 gage 2x2 galvanized 
iron wire-cloth. 

The use of wire-cloth tends to eliminate 
warping of the patterns as both sides of 
the pattern are equally exposed to the air. 
This type of shelf also allows the dirt to 
drop through, and finally get to the floor 
and makes for more light than the solid 
type. They are rigidly constructed and 
are complete units, and can be removed, 
without any change in the main frame. 
The main frame is carried on angle iron 
posts, so constructted that any section can 
be removed from the main rack, or any 
shelf can be adjusted in the frame, or 
new shelves added at any time. 

This type of rack readily stands on its 
own supports, and is not attached to the 
building in any way. Although they are 
more especially designed for wooden pat- 
terns, they can be readily adapted to metal 
patterns by using heavier gages of wire- 
cloth and are being installed in many of 
the leading manufacturing plants through- 
out the country, 
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Substantial Oil Can 
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An Expanding Boring Bar 








The Ansonia Novelty Company, of 
Ansonia, Conn., is making a new oil can 
of sheet metal in which the bottom is put 
in without solder, brazing or cement of 
any kind. It is made of cold-rolled steel, 
the bottom being secured by rolling over 
the edges in such a way that it becomes 


The halftone shows a bar designed for 
boring car wheels. It has four cutters, 
each of which is independently adjust- 
able so as to divide up the metal to be 
removed. <A water attachment is pro- 
vided so that a small stream of water 
is directed to the cutting tools. Each 























AN EXPANDING BorRING BAR 


practically a one-piece can. It is made 
either polished or copper-plated and is 
very strong for its weight. 








The Thompson Universal 
Grinding Machine 








The engraving illustrates the Thompson 
universal grinding machine as manufac- 
tured by the Thompson Grinder Com- 
pany, of Springfield, O. 

The engraving shows the machine set 
up for cylindrical grinding, together with 
the various attachments which are regu- 
larly furnished with the machine. For 
surface grinding, all that is necessary 
is to swing the grinding table around 
on the right-hand side of the grinding 


size bar has a range of adjustment of two 
inches, so that one size bar will bore 
two sizes M. C. B. standard wheels. 

The back or inner ends of the cutters 
A, B, C, and D are ground at an angle 
and abut upon wedges in the center of 
the bar. The set screw L binds all these 
wedges firmly in place. The wedges be- 
hind the cutters B and D are adjusted 
by the set screw 7 in the center of the 
bar and the cutters A and C are adjusted 
by the wedges behind the set screws K 
and J respectively. The cutter M is for 
chamfering the edge of the bore. With 
this tool from 70 to 80 steel wheels have 
been bored in ten hours. 

This bar is made by the Buck Boring 
Bar Company, Huntington, West Va. 








Chain Motor Drive 




















THOMPSON UNIVERSAL GRINDING MACHINE 


head. For knife grinding the grinding 
table should be swung around on the 
left-hand side of the grinding head. The 
internal attachment is easily placed on 
the machine, being mounted on the grind- 
ing head, and receiving its drive from a 
pulley placed on the main grinding 
spindle. For faceplate and die grinding 
the grinding table is left in the same 
position as for cylindrical grinding, a 
large faceplate being mounted on the 
headstock. Thus the machine is con- 
verted into at least five distinct kinds of 
grinders. Aside from these distinct kinds 
of grinding, the sharpening of hobs, spiral 
cutters, end mills, etc., can be taken care 
of. 


The illustration shows a 24-inch back- 
geared Queen City shaper, driven by a 
5'4-horsepower Westinghouse type SA 
motor with auxiliary commutating poles. 
The drive is by means of a silent chain 
which is thoroughly guarded both for lu- 
brication and safety. The motor is of 

















CHAIN Motor Drive 


the variable-speed type, having a range 
of from 450 to 1350 revolutions per min- 
ute. The motor speed is said to be prac- 
tically constant for each position of the 
controller, regardless of its load. 
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Water Power and Pipe Line Estimates 


The accompanying tables have been 
prepared for use in connection with pre- 
liminary work on water-power surveys, 
estimates of power available, cost of de- 
velopment, and the sale of water-power 
equipment, etc. They will be found use- 
ful whenever it is necessary to quickly 
make up safe figures in field or office, for 
prospective customers regarding probable 
amount of power available, size of pipe 
line, weight and cost of pipe, etc. 

As a general rule, the published tables 
of horsepower of water under various 
heads are calculated on the basis of an 
efficiency of either 80 or 85 per cent. 
While the average available flow of a 
stream may be, for example, 20,000 cu- 
bic feet per minute, and the head, say 
40 feet, and according to the usual table 
of 80-per cent efficiency, be capable of 
yielding 1210 horsepower, it is evident 
that it is not well to quote this figure 
to the prospective user, for while the tur- 
bines themselves may have an efficiency 
of 80 per cent. or over, several causes 
intervene to prevent the full flow of the 
stream reaching the wheels. These 
causes may be evaporation, leakage from 
dam and intakes, loss of head through 
change of direction on the way to the 
wheels, insufficient tailrace area, etc. Un- 
der the most favorable conditions the 
total available flow of the stream can 
hardly be utilized at better than 75 per 
cent. efficiency, and in some cases, par- 
ticularly in the smaller plants where the 
installation will be performed by others 
than the makers of the turbine, and the 
engineer's specifications and drawings, if 
any, may not be followed in their en- 
tirety, it is generally best to base the 
preliminary figures on not over 70-per 
cent, efficiency. 

Table 1 was prepared to suit average 
conditions, and has been found to check 


By D. M. McLean 








Some tables for estimat- 
ing horsepower available 
jrom water under practical 
operating conaitions, to- 
gether with commercial 
weights per foot of steel tub- 
ing and steel plates. 




















tained by combinations, as for example: 

17,250 cubic feet per minute under 30- 

foot head. What horsepower ? 

425. horsepower. 

207.82 horsepower. 
S51 horsepower. 
2.13 horsepower. 


10.0000 cubie feet. 
7.000 cubic feet. 
“00 cubic feet. 
oO cubic feet 
17.250 cubic feet. 754.06 horsepower. 

Figures for intermediate heads may 
be found by interpolation, or we may 
use the formula: 0.0014187 (or 0.00142) 

head cubic feet of water per min- 
ute horsepower at 75-per cent. ef- 
ficiency. 

Conversely, if the power be named in 
advance, we may find the quantity of 
water necessary to develop it at 75-per 
cent. efficiency. For example, it is de- 
sired to develop 700 horsepower under 
20-foot head; how much water will be 
required ? 

700 
00014187 X — = 24,071 cu.jt. per minute. 

If in the first example it is desired to 
reduce the figures to 70-per cent. ef- 
ficiency, take off 6 per cent. In the 
second example, add 7.14 per cent., or 
substitute the constant 0.001324 for the 
constant 0.0014187. 

In Table 2 is given the carrying ca- 
pacity of straight wooden or steel tubes 
of various diameters, at various rates of 








| HEAD IN Feet. 
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zo 94) 85.12 99.31 113.49) 127.69 141.87 
ial 88)170.24198.62 227.00) 255.38) 283.74 
212 .82)255. 36297 .93) 340.50) 383.07 $25.61 
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1 709.35 
125.64)510.72595.86 681.00 766.14) 851.22 





Cu.Ft. 

per Min. l 5 10 20 30 L 10 
1,000 1.43 7.09 14.19) 28.37] 42.56) 56.74 
2,000. ..| 2.84)14.19 28.37] 56.75 85.12/113 50 
3,000 |} 4.26/21.28 42.56 85.13)127.68)170. 25 
1,000 | 5.67, 28.38 56 THIIS 5O170 . 24/227 . 00) 
5,000 7.0935.47 70.94)141.87)212. 80,283.75) 
6,000 8.5142.56 85. 12)170. 24255. 36340. 50) 
7,000 9.9349.66 99.31)198 62297 92397 25 
8,000 1.3556.75113.5 





l 
9,000 12.7763 .85 127 .68)255 .37383 .04510.75 
10,000... 14.1970.94 141. 87/283 70425 .60567 . 50 


50/226 99340 48 454. 00)567 52680.96794 48 908 40 1,021 


5 1,134.96 
638 46766 OS 893.79 1,021.50 1,149 1,276.83 
709 40851. 20993 .10 1,134.90 1,276.80 1,418.70 


7 
4 
14 
$96 5S 595 84695. 17 794.50 893.83) 993.09 
52 
21 





TABLE 1. 








fairly well with results obtained after 
complete development of a given water 
power. The table is, of course, based 
on the constant 0.0014187 which is the 
horsepower of one cubic foot of water 
per minute under one-foot head at 75- 
per cent. efficiency. 

Figures for quantities of water not 
given in the table may be readily ob- 


BRAKE HORSEPOWER AVAILABLE FROM WATER UNDER 
VARIOUS HEADS AT 75 PER CENT. EFFICIENCY 


flow, from one foot to six feet per sec- 
ond. Rates of flow for intermediate 
speeds may be found by combination or 
interpolation. The table covers the usu- 
al range of sizes and velocities. Ve- 
locities over six feet per second are used 
under special conditions, but may be 
dealt with by making suitable combina- 
tions from the table. 


The column showing the cubic feet of 
water per minute flowing at a_ lineal 
speed of one foot per second may be 
used as follows, to discover the velocity 
required to deliver a given quantity of 
water through a tube or opening of a giv- 
en diameter. For example, with a speed 
of one foot per second, a 54-inch gate 
valve will deliver 954 cubic feet of water 
per minute. If it is to deliver 10,800 





SPEED IN FEET PER SECOND 


Diameter, 





Inches l } 6 
20 131 523 654 785 
24 ISS 754 “42 1,130 
30 294 | 1,178 1473 | 1,768 
36 $24 | 1,697 2.121) 2,545 
10 524 | » 095 2,619 | 3,143 
12 S78 | 2,313 2,886 | 3,459 
iS 774 | 3,097 3.871 1645 
4 954 | 3,816 1770 | 5,724 
60 1,178 | 4.714 5.892 7,070 
66 1.423 5.692 7,128 | 8,554 
72 1,606 6,785 S4ASI 10,177 
78 1,991 | 7,963 9,954 | 11,945 
S4 2 309 9,235 | 11,544 13,853 
40 2 651 10,603 13.254 | 15.005 
06 3,016 12,065 15,081 18,097 
102 3,405 | 13,620 17.025 | 20,430 
108 3.817 | 15,269 19,086 | 22,903 
114 $253 17,011 21,264 25,5017 
120 $713 | 18,850 23,562 28,27 
126 5,176 | 20,702 25.877 31,052 
132 5,702 | 22,807 28,509 34,211 
13S ; 6,232 | 24,929 31,161 37 392 
144. .....] 6,786 27,144 33,930 10,716 
u — 
TABLE 2. CUBIC FEET OF WATER PER 


MINUTE DELIVERED BY TUBES OF 
VARIOUS SIZES AT VARIOUS 
VELOCITIES. 


cubic feet per minute, what must be the 

rate of flow ? 
10,500 
954 

Gate valves used in hydraulic plants 
are expensive items, and while it is us- 
ual to keep the sizes down as much as 
possible, this table readily shows when 
the limit of speed of flow has been 
reached. 

It should be noted that velocities cal- 
culated from the head, slope, etc., by the 
usual formulas, are often reduced in 
practice by friction losses not at first 
considered, so that the quantities given 
in the table might be subject to some re- 
duction, particularly in long penstocks 
and at the higher velocities of flow. 
Therefore, when a certain quantity of 
water is to be provided for, it is gener- 
ally best to choose a diameter of pipe 
and a rate of flow which will deliver a 
little over the quantity desired, rather 
than under. 

In preliminary work, it is seldom well 
to figure on a velocity exceeding 4 feet 
per second in steel pipes, although on 
further study in the designing room it 
may be found practicable to increase the 
speed of flow. The question of allow- 
able velocity calls for the exercise of 
engineering judgment, and the rate of 
flow finally adopted will depend upon 
several factors. Generally speaking, a 
high head will permit of a greater pipe- 


= 11.3 jeet per second, 


ey OE He 


ae 


%,-* 


- 
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line velocity than a lower, on account of 
the smaller percentage of head lost in 
friction, and speeds of 8 to 13 feet per 
second are found in installations. 
Economic considerations have a bearing 
on the diameter of the pipe employed, 
and in the case of long penstocks, the 
diameter will be reduced and the rate of 
flow increased as far as may be practic- 


some 
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Table 3 gives the weights per run- 
ning foot of straight steel pipe of vari- 
ous diameters and thicknesses of metal 
for various heads. The figures are based 
upon straight pipe with lap joints, having 
single-rivcted girth seams and double- 
riveted longitudinal seams. The thick- 
nesses of plate are taken on the basis of 
a factor of safety of not less than 8, un- 


able. der the static head for which the tubes 
10 Feet to 30 Feet 30 Feet to 60 Feet 60 Feet to 90 Feet 90 Feet to 120 Feet 
Head Head Head Head 
Plate Plate Plate Plate 
Diameterin Thickness, Weight, Thickness, Weight, Thickness, Weight, Thickness, Weight, 
Inches Inches Pounds Inelhe Pounds Inches Pounds. Inches Pounds. 
20 } $2 ry is i 64 18 79 
24 i tal } 77 1 v4 % 112 
10 FS 72 1 06 a's 118 3 140 
36 re S6 ; 115 i's 142 : 168 
10 18 U6 ; 12S 18 157 : IS7 
12 s 100 } 134 1's 166 4 107 
iS : 115 ¢ 189 3 225 18 00 
4 i 173 rs 213 : 253 r 93 
60 192 1's 230 3 279 i 323 
66 ; 211 - 259 ; 308 18 357 
72 , 230 t 336 - 390 $39 
78 1's 07 3 365 18 422 5 176 
S4 f 331 S04 i 156 i 514 
90 & 353 $20 1 IS6 4 o48 
46 fs 378 HY | 5S6 r 658 
102 i 100 2 i76 621 18 696 
108 bs 125 1. ISS 659 16 739 
114 18 14s 1 616 604 is 779 
120 r 172 1A 650 4 732 z 906 
126 sv 1 OS2 18 S62 4 951 
132 617 t 714 1s 902 3 996 
13S 645 18 747 1a 943 g 1041 
L44 672 18 779 1 Os4 : 1OS7 
rABLE 3. COMMERCIAL WEIGHTS PER RUNNING FOOT OF STEEL TUBING 
20 TO 144 INCHES DIAMETER. 
For Heaps 10 Freer ro 120 Freer INCLUDES UsvuAL MANUFACTURING OVERWEIGHT. 

The higher the velocity of flow, the are designed in the larger diameters, the 
greater the necessity for special provi- factor gradually increasing to the small- 
sion for relief under excess of pressure est diameter and thinnest plate, so as to 
due to water hammer from sudden provide for overpressure, and in the 
changes of flow. Any of the devices em- lighter weights of material, a margin also 
ployed for this purpose, whether over- for corrosion of oxidation. 
flow basin, standpipe, relief valve or The weights are based on the prac- 
bursting plate, represent increased first tice of leading manufacturers, and will 


installation as well as upkeep. 
Consequently, the various factors must 
be carefully balanced against 
other, and like many other engineering 
undertakings, the finished hydraulic plant 
is often a combination of compromises. 


cost of 


each 


be found somewhat in excess of the us- 
ual published tables and _ purchasers’ 
specifications, the latter in some cases 
differing considerably from actual 
weights of finished pipe, owing to the 
fact that they have been calculated with- 
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out the allowances which the manufac- 
turer makes for overweight in plates, 
laps, etc. 

Under higher heads than those given 
in Table 3, it is generally necessary to 
employ tubes made with buttstrap joints, 
either double or triple riveted, as the 
case may require. In such cases spe- 
cial estimates are usually made, based 
on the quantity of plate and rivets re- 




















Allowance 
for Over- 
weight, 
Theoretical |Plates 50 to) Adjusted 
Thickness Weigiit, 75 Inches Weight, 
Inches Pounds. Wide. Pounds. 
Per Cent. 
18 7.65 10 8.42 
i 10. 207 10 } = 11.23 
rs 12 75 s | 13 78 
3 15.31 7 } 16.38 
18 17.86 6 18.93 
4 20.41 5 21.44 
? 22 . 96 th 24.00 
S 25.51 4 | 26.5 
th 28 .07 3h 29.20 
; 30.62 34 | 30.80 
i: 33.17 34 34.50 
TABLE 4. WEIGHTS OF STEEL PLATES 


PER SQUARE FOOT; THEORETICAL 
AND ALSO INCLUDING COMMER- 
CIAL OVERWEIGHT ALLOWANCE, 





quired to make 100 lineal feet of pipe. 
In estimates of this kind, I prefer to use 
the full allowance for overweight for 
rectangular plates when ordered to gage, 
as adopted by the American Steel Manu- 
facturers’ Association, and applying to 
plates from 50 to 75 inches wide. The 
bulk of penstock work is made up of 
plates ranging from 60 to 72 inches wide, 
for convenient handling in shop and field, 
as well as when two courses are riveted 
together in the shop and shipped standing 
on end, in which case the railway com- 
panies impose certain limits for hight 
above the rail. 

Table 4 shows the theoretical weights 
of steel plates, together with the ad- 
justed weights, the latter including the 
percentage for overweight, and being 
those which are used in estimates on 
steel-plate work of all kinds. 








Annealing High Sp 


“Have tried the way of an- 
nealing high-speed steel?” The speaker 
was making a call on one of those ma- 
chine-shop superintendents who has to 
try new things before knowing whether 


you new 


they are good or not. 

“We have tried quite a lot of ways. 
What kind of a way do you mean?” was 
the reply. 

“Didn’t you notice the way C. U. Scott 
does it? He tells all about it on page 
813, Part 1, Volume 33, of the AMERICAN 
MACHINIST. It is a new one to me and 
I am not likely to get a chance to try 
it, but I wish you would look the article 
up it and let me know how it 


and try 


works.” 
In due time the article was looked up 


By W. Osborne 








Experience with anneal- 
ing high-speed steel in one 
hour as previously described. 

A question as to how jar 
the heating temperature can 
vary and still give good re- 
sults, 




















and soon afterward the old man visited 
the blacksmith shop and let the boss 
blacksmith in on the method. 

“See here now. I have a new one for 


you. Here is the very latest, and easiest, 


eed Steel 


and quickest way of annealing high-speed 
steel, and it is the surest way too.” 

A cheerful grin spread over the face 
of the blacksmith. “That is the very thing 
that I have been waiting for. I have lots 
of trouble along that line. It takes a lot 
of fussing to keep up the pieces of pipe 
that we pack the pieces in. They only 
last for a few times until they get holes 
burned in them. And often they are too 
small for some of the pieces. What is 
this new way anyhow ?” 

“Do you know how hot 1292 degrees 
ae 
The blacksmith looked around the shop 
and part of the grin vanished. 

“Of course I know how hot it is, but I 
don’t have any way of measuring it. If 
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I had one of them pyrometer things I 
could get it all right.” 

“We haven’t got one so we will get 
as near as we can. You know how hot to 
heat a piece of carbon steel to temper it? 
All right. That is too hot but not so awful 
much too hot either, so this is the way 
you are to do it. You take a piece of 
high-speed steel and heat it-up to 1300 
degrees, as near as you can guess, and 
then let it cool down just like you would 
if you were going to water ‘neal it. You 
mind that heat? Copper color in the dark 
is the way we used to describe it when I 
was a boy. Then you heat it up again to 
1300 degrees and soak it along at that 
heat for 30 minutes. Then you throw it 
down and let it cool just as it wants to 
and it is just as soft as can be. Let me 
know how it works.” 

“I wish it would work, but I will try 
it anyhow, if you say so.” 

“You say that as though you were go- 
ing to a funeral. Think of some of the 
dead-sure things that wouldn’t work at 
all and be cheerful. This worked for the 
other fellow. If it don’t work for you 
I will know that you don’t know 1292 
degrees after all.” So saying, the old man 
passed on and left the blacksmith to his 
troubles. 

A few hours later the blacksmith came 
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around with a piece of steel in his hand. 
Part of it had been turned in the lathe. 

“I have been trying that new way of 
*nealing high-speed steel, and I guess it 
is all right. The foreman in the machine 
shop says it is as soft as any piece he 
ever tried to cut.” 

“Are you sure that it wasn’t soft be- 
fore you started with it ?” 

“It was hard all right. 
end of a lathe tool.” 

“How did you do it?” This question 
was asked for the purpose of fixing the 
method in the blacksmith’s mind more 
than for information. 

“T just did as you told me; as near as I 
could get the heats. I heated it to a nice 
low red and held it there for 30 min- 
utes, and then I let it cool down, and 
then I heated it up again and let it cool 
down slow until it was as cool as for 
water "nealing, and then I stuck it in the 
ashes and let it lay for awhile. You said 
it didn’t make any difference about the 
last cooling but to just let it cool.” 

“Tell me that over again.” 

The blacksmith repeated his 
ments. 

“And that piece is soft, is it?” The old 
man seemed somewhat doubtful. 

“It is soft all right. Look at it. You 
can see how nice and easy the tool cut 


It is the stub 


State- 
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it. I didn’t think it would when you told 
me what to do.” 

“I had my doubts about it too, and now 
I am wondering how soft it would get if 
you tried doing it the way I told you to.” 
The blacksmith started to say something 
but the old man stopped him by con- 
tinuing: “You got things turned around. 
You should have heated it and let it run 
down first and then have reheated it and 
held it at that heat for the 30 minutes 
and then let it cool off. Try another 
piece that way.” 

The blacksmith did as he was requested 
and found that he got good results that 
way also. 

“I can’t see that it makes any differ- 
ence which way it is done for both of 
these pieces are soft. They seemed to 
cut alike.” 

“IT guess it all depends on your finding 
the 1292 degrees of heat and if that can 
vary as much as you varied the way of 
doing the job, it may not need to be very 
fine. If you are able to hit it right every 
time, I suppose you will think that you 
get the right heat every time, while I will 
think that it will work at almost any heat. 
We know that it worked twice anyhow.” 

Perhaps Mr. Scott can tell the limits of 
heat inside of which it will work and out- 


side of which it will not. 








Hardness 


Testing Apparatus 








The larger part of one session of the 
American Society for Testing Materials 
was devoted to the discussion of hardness 
testing, the subject being opened by A. 
F. Shore in a paper on the scleroscope. 

This able paper reviewed the various 
methods and devices used to test hard- 
ness, described the scleroscope in detail 
and pointed out its applications. In ad- 
dition, it met the objections commonly 
urged against the instrument, with coun- 
ter arguments. 

As we have described this instrument 
in detail in our columns, as well as hav- 
ing kept step with its continual develop- 
ment, it is unnecessary to more than 
touch upon a few points of the paper. 

Referring to manganese steel, which 
shows soft to the scleroscope, but which 
cannot be cut with cutting tools, Mr. 
Shore said: “It contains an abrasive 
which will at once wear off any steel 
tool which cuts with a scraping action 
like a drill or file. Manganese steel, 
which can absolutely not be drilled, can 
be cut with the greatest ease by a cold 
chisel, which is not even up to the stand- 
ard in hardness. The action of this tool 
is such as to escape the abrasive effect 
of the manganese in this steel.” 

Referring to rivet steel, we find these 
interesting statements: “The author’s 
experiments have shown that shear re- 
sistance of rivets, increases quite directly 
with the hardness increment, and taking 


for example an ordinary rivet which may 
show 21 hard as compared with another 
42 hard, it would be found that the one 
twice as hard has about 95 per cent. 
more resistance to shear; 42 hard, by the 
way, is softer than a number of steels 
when they are annealed for machining, 
and I believe that with the proper com- 
position, not losing sight of the condition 
under which the rivets have to be in- 
serted, 45 to 50 hard is not too high and 
is easily possible. 

“If the plates which the rivets join 
are a little harder than the rivet, which 
is usually the case, they will act as a 
sharpened shear under stress and will re- 
main sharp until shearing has been ac- 
complished, while, on the other hand, if 
the rivet is a little harder than the plate, 











| 
Sclero- Brinell 
scope | Hardness 
Readings Numbers, 
Tool steel ; 86.1 641 
Silicon steel. oe 33.6 262 
Manganese steel 20.5 179 
Cast iron No. 1 cn 33.3 149 
Cast iron No. 2.... 32.9 72 
Bessemer steel | 26.6 ISS 
High carbon steel | 37S 289 
Alloy-copper 70, anti-| 
mony 30 12.4 110 
Alloy-copper SO, anti-| 
mony 20 25.5 110.5 
Alloy-copper 90, anti- | 
mony 10 ae 22.1 | 94.7 
Copper. 15 } 88.5 





the plate will lose its keen shear edge 
so that it would rather stretch the rivet 
than cut it, in which instance a much 


greater load can be carried. Assuming 
that the average construction of steel 
parts has a hardness of from 25 to 35, 
a rivet showing a hardness of from 40 
to 50 would be able to destroy a good 
part of the keen shearing effect, besides 
having a much higher elastic limit.” 

The paper closed with an appeal for 
the adoption of an universal standard 
as a measure of hardness. 

Discussion was quite general and com- 
plimentary, with a trend toward pointing 
out the limitations of the instrument. Mr. 
Parker said that he had found it neces- 


sary to have the glass tube perfectly 
plumb, the surface piece to be tested 
normal to the line of impact, and all 


scale or decarbonized surface removed. 
In fact, it is wise to have the surface 


carefully ground. 

Bradley Stoughton pointed out that on 
pieces that have a surface or skin hard- 
ness different from the internal hardness, 
the Brinell test is probably better than 
the scleroscope test; such pieces as 
case-hardened gears for automobiles, 
drop-hammer dies, projectiles, etc. 

Another member stated from his ex- 
perience that comparisons of scleroscope 


readings should only be made between 
readings from specimens of the same 
composition. 


D. E. Douty presented a short tabula- 
tion comparing scleroscope readings and 
Brinell hardness numbers. 





To Pay, a Device Must be 
Used as Intended 








“Why don’t you build an uptodate ma- 
chine tool?” This question greeted a 
lathe builder as he visited the shop of a 
former customer. “Why,” he replied, | 
thought I did build a modern tool. Sup- 
pose you tell me where my failures are 
so that I can go home and correct them.” 

After considerable discussion all of the 
objections simmered down to one, his 
lathes did not have a quick-change geared 
feed box. 

A little distance from where they were 
standing during this conversation was a 
competitor’s lathe that had a quick change 
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feed device, and was set up for the finish- 
ing cut on a large cast-iron drum. The 
whistle had blown and the men had gone. 

“Now,” said the lathe builder, “‘the ad- 
vantage of that quick-change device to 
you is only imaginary, and if I don’t 
prove it there is a good dinner for you at 
my expense. On that drum your man 
ought to take a feed of an inch. I will 
bet you that it is really nearer 1/32 than 
an inch.” And he was right. 

Continuing, he said, “It is easy for your 
foreman to go around and jack up the 
men and shove up the quick-change feeds, 
and it is just as easy for the mento cut 
it down as soon as the foreman’s back is 
turned. With my lathe you can gear for 
the proper feed for those drums and it is 
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too much work for the man to change to 
something finer, and the chances of get- 
ting caught are too many. For your work 
my lathe is better and I guess I won’t 
change my design.” 

In another part of the shop was a 
splendid new, powerful miller set upon 
some D-valves for small engines. “There,” 
said the lathe builder, “is another ex- 
ample of what I just said. You are not 
getting any good from these devices. That 
mill ought to carry a feed of six inches 
per minute on that work, and you are not 
getting a chip that I can’t blow off with 
my breath—it’s nothing but cast-iron dust. 

“Any of these devices in the shop is 
worthless unless it can be used, and is 
used up to its capacity.” 











ncreasing Shop Capacities | 











Mera WorKING 








The Pontiac (Mich.) Foundry Company 
will erect a new foundry. 

Chas. J. Anderson's foundry at Menominee, 
Wis., was burned Loss, S5000,. 

The Grand Trunk Pacific Railway will 
erect large shops at Quebec, Can. 

The Sharon (Penn.) Steel Hloop Works is 
to build a band mill to cost $150,000, 

The Clore plow factory, at Rising Sun, 
Ind., will be moved to Washington, Ind, 

Ilewlett Brothers, Salt Lake City, Utah, 
will erect a factory for the manufacture of 
cans. 

The Michigan Pressed Steel Company, De 
troit, Mich., has plans for a new factory 
building. 

The shops of the Biwabik (Minn.) Mining 
Company will be enlarged at a cost of about 
S160,000, 

The Roth Pump and Manufacturing Com- 
pany, Joplin, Mo., is looking for site for a 
new plant 

The Russell Motor Company, Duluth, Minn., 
will erect an addition to be used as a ma- 
chine shop 

The Bromwell Brush and Wire Goods Com 
pany, Greensburg, Ind., will erect an addition 
to its plant 

The kK. J. Kruce Company, Detroit, Mich., 
has awarded contract for the erection of a 


two-story machine shop. 


The Linderman Machine Company, Muske 
gon, Mich is building a new shop to be 
used for erection work. 

The Regal Motor Car Company, Detroit, 
Mich., expects to have its new building ready 
for machinery August 1 

The Dallas (Tex.) Consolidated Traction 
Company will build additional car barns and 
make other improvements 

General contract has been let for the con 
struction of a new factory for the Van Dyke 


Motor Company, Chicage, Ill 


The Templeton, Barret Company, Menosha, 


Wis manufacturing silver-plated ware, is 
looking for a factory location 

The Everett-Metzger-Flanders Company, De 
troit, Mich., is building .a four-story addi- 
tion to its automobile plant No. 1. 

The Brodie Manufacturing Company, Chi 
eago, UL, making heavy hardware, will prob 


branch plant in Texas 


ably erect a 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 























Com 
con 


Machine 


(Conn.) 
the 
five-story 
Malleable 
site at 
will be erected 
Tool Works, 
permit for 
addition. 


New Britain 
awarded 
new 


The 
pany 
struction of a 

The 
Company 
Cal., on 

The 
town, 


for the 
factory. 


has contract 


Steel 
Beach, 


Los Angeles Iron and 


secured Long 


plant 


has 
which a 
Vise 


has secured a 


Allen- 
build- 


Bonney and 
enn., 
ing a one-story machine-shop 

The €. A. 
will 


the 


Waupun, Wis., 
devoted to 


Shaler Company, 
building to he 
vulcanizers. 


erect a new 


manufacture of electric 
the the Eastern 
Kanchiapara, India, will 
$1500 000, 


It is reported shops of 


Bengal Railway at 


cost of about 


be enlarged at a 


The Anthony Screw Company, Chandler 
street, Worcester, Mass., is in the market for 
radial drill and automatic screw machine. 

The  Wason Manufacturing Company, 


Springfield, Mass., buildyng railroad cars, will 


addition to be used as a 


Wheel 


increased its 


build an foundry 


The Watt 
Barnesville, 


Cal Company. 


capital 


Mining 


Ohio, has 


stock for the purpose of enlarging its plant. 

The Palace Auto Station, Main street, Wor 
cester, Mass... is building a new garage and 
will require light machine tools for repail 
shop 

The Maine Central Railroad has let con- 
tract for the construction of a new round 
house in Waterville, Me This is to cost 


S7TO0.000 


The Nicholson File Company. Providence, 
R. I.. has obtained a permit to build a one- 
story addition, which will be used for a 
workshop 

The Warwick Tron and = Steel Company 
Pottstown, Penn... will erect another furnace 


to have a about 2500 tons of 
pig iron. 

The Mexican Products 
ery Company, S. A. Gante No. 1, 
Mex., is inquiring for machinery for 


facturing valves. 


capacity of 


and Machin- 
Mexico City, 
manu- 


Steel 


The Harrisonville (Mo.) Pump and Foundry 


Company, recently incorporated, will estab- 
lish a plant for the manufacture of pumps 
and hard castings. 


The Jennings Motor Car Company, Detroit, 


Mich., recently formed, has plans under way 
for a new plant to be erected somewhere in 
the Central West. 


The A. E. 
Marshalltown, 
zation of 
some other 

The American 
Neb., 
site on 


Shorthill 
Iowa, is 
ane 


Foundry Company, 
considering reorgani- 
of plant to 


company removal 


location. 

Automobile Company, Beat- 
has plans under consideration for 
which to erect an initial 
S75.000. 


rice, 
securing 
plant to about 


cost 
Plans are being prepared for a new fae- 
tory building for the Roe Stephens Manufac- 
turing Company, Detroit, Mich., manufactur- 


ing valves and fire hydrants. 

The Hart Manufacturing Company, Hart- 
ford, Conn., has taken out a permit for the 
erection of a new factory. The company 


manufactures electrical 

A. Allen, Markham’'s building, St. 
Georges and Ilout streets, Cape Town, 8S. A.. 
is in the market for machinery for the manu- 
facture of stamped ceilings. 


supplies. 


S-10 


steel 
Rochester, 
manufacture of 
four-story build- 
factory 


James Cunningham Sons & Co., 
N. Y., have engaged in the 
automobiles and will erect a 
ing adjacent to their carriage 

The Jones Cold Store Door Company, Hag- 
erstown, Md., will plant to con- 
tain machine, finishing and assembling rooms, 
iron works, galvanizing department, etc. 

The Detroit (Mich.) 
pany. located at 
new 


erect a new 


Auto Specialties Com- 
909 
two-story 


ave- 
for 
and 


(sreenwood 
building 
parts 


now 
will 
manufacture of 


nue, erect a 
the 
supplies. 
The 
Company, 
under the 
and propose 
foundry. 


The Detroit (Michb.) 


automobile 


and Machine 
reincorporate 
Brass Works 
factory and 


Brothers Brass 
Wash... will 
Western 
new 


Lewis 
Tacoma, 
name of the 
erecting a 


United Railway Com- 
pany is now erecting new car barns, repair 
shop, ete., and will later erect a group of 
shops for the manufacture, equipment and re- 


pair of cars. 
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The Navy Department, Bureau of Supplies 


and Accounts, Washington, I). C., will open 
bids August 16, for one steam hammer for 
the Mare Island, Cal... navy yard, as per 
Schedule No. 2695. 

The Norton (Va.) Car and Foundry Com- 
pany has purchased site adjoining its pres- 
ent plant and will erect a foundry and ma- 


chine shop for building mine cars and doing 


general repair work 
The American 
$45 Broadway, 


Machine 
leased a 


Company, 
fac- 


Writing 


New York, has 


tory building on Mulberry street, Newark, 
N. J., recently vacated by the Universal Talk 
ing Machine Company. 

The Elgin, Joliet & Eastern Railway Com 
pany will let contracts soon for proposed 
new buildings at East Joliet, Ill These in 
clude steel car shop, wood car shop, locomo- 


tive shop, roundhouse, ete. 








GENERAL MANUFACTURING 








The Griffin Gin Company, McKinney, Tex., 
will erect a gin 

The Wallaceburg (Ont.) Sugar Company is 
doubling its plant 

The Wallaceburg (Ont.) Glass Works will 
enlarge its plant 

A new municipal light plant is to be built 
at New Concord, Ohio. 


Souris, Manitoba, will spend $95,000 for 


new waterworks machinery. 

The Goodall Worsted Company, Sanford, 
Me., will build an addition. 

The Bain Wagon Company, Woodstock, 
Ont., is extending its plant. 

Prince Rupert (B. C.) will spend $75,000 
on a new electric-light plant 

The A. Il. Berry Shoe Company, Portland, 


Me., will build a 


The William 
a brewery at 


new factory 


Rahr Sons Company will erect 


Manitowoc, Wis 


Kelley & Sons will erect a crate factory at 


Ciainesville, Fla., to cost S50,000, 


voted for an elec- 


Minn. 


Bonds for S10,000 were 


tric-light plant at Aurora, 


rhe Dominion Shingle Mill will equip a 


lace factory at Aldergyove, BB. ¢ 

The Keystone Vottery Company, Crooks- 
ville, Ohio, is enlarging its plant. 

The Vheenix Knitting Company, Milwauke 
Wis.. will erect an SS0.000 addition 


The Sherbrooke (Ont.) Street Railway Com 


pany is building a new power house 

The Canada Woodenware Company is build 
ing a large factory at South Bay, Ont 

The Yarmouth (Me.) Manufacturing Com- 
pany is in the market for an engine 

The city of New Ilaven, Ky will con 
struct waterworks Address the mayor 

felleville, Ont., will purchase large quan 
tities of new water-pumping machinery 


The Cabot Manufacturing Company, Bruns 


wick, Me., is to build a new power house. 


The Keever Starch Company, Columbus 
Ohio, is erecting three additions to its plant 
Ole Biella, of MelIntosh, Minn., will build 
an addition to his sleigh and harrow factory 


Woolen 
the 
Ala., 
for extension to its 


Newport 
plant 


The 
N. Hl 


Alexander City, 


Brampton Company 


will double capacity of its 
will vote on $12.500 


bond issue water mains, 

etc. 
The 

build a 


Ohio 


Company will 
Zanesville 


Independent 
ntral 


Telephone 
new ce station at 
new muni 
Lexington, 


prepa red for 
New 


Plans being 
cipal 


Ohio. 


are 


waterworks system for 
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The United Illuminating Company, Bridge 


port, Conn., is erecting an additional boiler 
house. 

The Salem (Mass.) Electric Light Company 
will make extensive improvements to its 
plant. 

The city of Leitchfield, Ky., contemplates 
the construction of waterworks. Address the 
mayor. 

The Selzer Heating Company, Akron, Ohio, 
will equip a new plant at 42 North Howard 
street. 

The plarft of the West Side Electric Com- 
pany, at Maricopa, Cal., will be greatly en- 
larged. 

The Farmers Grain and Milling Company, 
St. Henry, Ohio, capitalized at $30,000, will 
build an uptodate flour mill and grain ele 
vator. 

The Dennison Company, South Framing 
ham, Mass., is in the market for electric 
motors. 

Fire destroyed the butter-dish factory of 
Wm. Beitner & Son, at Sidnaw, Mich. Loss, 
$25,000. 

The Laurentide Mica Company, Lincoln, 
Neb., is looking for suitable site for a branch 
factory 

The planing mill of Milton Landis, Coop 
ersburg, Venn., was destroyed by fire. Loss, 
S10.000, 

The Pond Lily Company, New Ilaven, 
Conn., cotton goods bleachers, will enlarge 
its plant. 

The council at Marshall, Minn., is arrang- 
ing for the establishment of a heat-distribut 
ing system 


The King & mine, at Carter, near 
Wallace, 


concentrator! 


(QJueen 


Idaho, plans the erection of a 75-ton 


The Cary Canning Company, Sturgeon 
Bay, Wis., is looking for a suitable site for 
a new plant 

The British Columbia Packers’ Association 
will erect a S40,000 plant at New West 
minster, B. ¢ 

The (Donnell Shoe Company, St. Paul, 
Minn., will erect a factory at Sibley and 
Tenth streets 

The Dallas (TVex.) Light and Power Com 
pany will make extensive improvements in its 
power plants 

The New England = Sanotorium Melrose 


Ilighlands, Mass., is in the market for a 


deep-well pump 
L. W. Kerney & Co., Chicago, IIL, manu 
facturing asbestos goods, will erect a three 


story addition 

City of Sylvania, Ga will open bids July 
20 for the construction of waterworks. A.B 
Lovett, mayor 

The American Encaustic Tiling Company, 


Zanesville, Ohio, will make 


its powell 


improvements to 
plant 


Zanes 


The Kearns-Gorsuch Bottle Company 


ville, Ohio, will make improvements at a 
cost of S150.000 

ww. W Woodruff & Sons Mt Carmel 
(onn., has awarded contract for the erection 
of a boiler house 

The J. B. Williams Company, of Glaston 


bury, Conn., manufacturers, is erecting 


soap 
n additional factory 
Fire 


Ribbon ¢ 


destroyed the plant of the Manhattan 


‘ompany, Paterson, N. J., causing a 


loss of over Sl50.000 
N. I) Swain, Girard, Kan., is interested in 
the erection of a large plant for the mann- 


facture of bricks, et« 


The British Columbia’ Electric Company 
will spend 810,000,000) in developing powe1 
near Vancouver, B. C 


93 


The Crystal Knitting Mills Company, Slat 
ington, Venn., is building an addition which 
will double its output 

rhe cement and brick plant of the Meac 
ham & Wright Company, Chicago, Ill. was 
burned. Loss, SS5.000 

The plant of the Ohio & Western Lime 
Company, at Huntington, Ind., was destroyed 


Loss, $150,000 


by fire 

The 
Cc. A 
ment for a 


(Mass.) Y. M. 
equip 


directors of Cambridge 


are taking prices on boiler-room 


new building 


Com 


Fire destroyed the plants of the Orin 
the Reliance 


Wash 


ber Company and Lumber 


pany, at Tacoma, 


The Mills 
Worcester, 


\ oven 
Mass is in 


Belt 
market for vac 


Cartridge 
the 


Company, 


uum-cleaning apparatus. 


The Wilkes-Barre (Venn.) Lace Manufa« 
turing Company is having plans prepared for 
an addition to its plant 

The National India Rubber Company, Bris 
tol, Conn., will reopen its plant, which has 
been closed for some time 

rhe Mechanical Rubber Company, Provi 
dence, R. L., will reopen its plant, which has 
been closed for several years 


The Woonsocket (R. I.) 
will commence operations soon, its plant hav 
idle for 


Rubber Company 


ing been 


The Mercer & Ferdon 
(;rand Mich., is 


several years. 


Lumber Company, 


Rapids, erecting a factory to 


be used for making interior finish. 

Fire destroyed the plant of the Forge Coal 
Mining Company, at Vortage, Venn., causing 
a loss of S25.000. Will be rebuilt 

rhe Specialty Manufacturing Company 
Melrose, Mass., making furniture specialties, 


is looking for a 
The Maqua 
mo 
equipped 


site tor a new plant. 


Printing Company, Schene 


tady will erect a new $50,000 building 


to be with modern machinery 


Marblehead, Mass 


Which to erect a 


W. Starling 
is trving to 
plant for the 


Burgess, of 
secure 


site on 


manufacture of aéroplanes 


The Lindner Interior Manufacturing Com 
pany, Grand Rapids, Mich., is building a two 
story addition to be used as a finishing room 


rhe Segerstrom Viano Company, Minne 


apolis, Minn is considering offers for re 
moving its plant rhe company needs more 
room 

The Hartford (Conn.) Electric Light Com 
pany has secured permit for the erection of 
two additions to its power plant at Dutch 
l’oint 

Cwo new 3-ton traveling steam cranes will 
e purchased by the Bombay Baroda & Cen 
tra India Railwa) (reneral offices are at 
Bombay 

Paul B. Fan Newark, Ohio, is interested 
in the erection of a new plant for the manu 
T ‘ fa new magneto appliance for au 
tomohiles 

Phi ity n Leslie Ark granted 


lranchise to J \ \ 


const it 


aucghn and James | 


waterworks and electric 


plant 


It is reported that Fellow Brothers. I 
Mich 


recently 


troit Whose saws and planing mill 


uirned, are considering rebuilding 


same in other locality 


Twenty thousand dollars worth of ma 


Alaskan 
Mar 


chinery destroved *' fire in the 
Bedding ¢ 
] 


wil “ replaced 


mpany s plant at Winnipeg, 
immediately 
(Mass 


installation of 


rhe Gloucester Electric Company is 


considering the two 500-horse 


power water-tube boilers to replace the re 


turn-tutuilal oller now in nse 


rhe Anniston (Ala 


has made arrangements for the 


>Chamber of Commerce 


location of 
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rhe Navy Department, Bureau of Supplies 


and Accounts, Washington, Db. ©¢ will open 
bids August 2, for 3024 gallons fuel oil 
(schedule 2689), brass and copper pipe 
(schedule 2690), 19,000) pounds steel bolts 
ind nuts, 1100 quires emery cloth, 3 sets 


taps and dies, 26 bench vises, 78,000 pounds 
billet steel (schedule 2691), brass nuts and 
ivets, 725 pounds copper rivets, 2000 pounds 


Boo pounds sheet brass, 300 pounds 


ass, 7 


phosphor bronze, 


2000) pounds sheet coppel 
(schedule 2600). 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, I). ¢ will pen 
bids July 1% for tive generators (schedule 
2675), stud bolts and nuts (schedule 2684) 


2200 pounds deck bolts and nuts, 4800 pounds 
steel bolts and nuts, ten sets twist drills, ZO 
dozen twist drills, 936 files, six grindstones, 
steel tap taps and dies, 36 gasolene torches 
"100 pounds galvanized iron washe (sched 

‘ 683), ZS00 pounds solder, 3900 pounds 
nickel steel, 30,000 pounds sheet boiler steel 


galvanized 


Desk 


(schedule 2684), 35,100) pounds 
sheet steel (schedule Z6S2): July 26 
and bracket (sched 


uk 


fans, telephone supplies 


2602). 











New INCORPORATIONS 





Valve Manufacturing Company, Chi 


Manufacture 


Glenn 


cago, Il 


and deal in valves 


and machinery 


Hardware Cor Win 


S1TOOLOO8, Thurlow H 


poration 


ort Window Hardware Company 


S00 000 In 


Wim. ¢ 


ror (conn 
tors, Fred 


ssley 


Capital 


Russell, 


Carpenter, 





York. Man 


$1,000 000 


Simm 


Magneto ¢ 
gnetos, et Capital, 


Hecht, H. M 


ompany, New 
ifacture n 
Incorporators, \ I) 
\. Nathan, et 


Kelbarn 


Trenton, N. J. Manufac 


1 pottery ‘ Capital SU Incor- 
| if Wm J jurke Arthur A. Jones 
Ilarry L. Jones 

Wels Furniture Company Chicago, Ill 
Manutfact ‘ irnitul Capital, Soo.000o In- 

itors, Ilenry I Weber, Max Guthman, 
It k Hl. Bicel 

Imperia Company, Chicago, Ill 

Manufact ‘ t< Capital SL 





Martin, A. A. MeClan 


pert 


lams 


Oflice Appliance Company, Providence, R. I 
Mar re stamp affixing machines Cap 
ital, $100,000, Incorporators, Edwin C. Bliss 
Ss. LB. White George Kollstede 

| Aero-( ift ‘ nst 1 ion ( npany 
New Yor! Manufacture a rafts of al 
kinds Capital S10 000 Incorporators 
| I. Fishe K. S. Bates, H A. Ile ad 

Imperial St ive Battery Company Port 
ind Mi Mian ictu and deal in itteries 
electrical machinery engines, et Capita 
S4 ooo anon ‘ irence | Keaton president 

Munsing Motor Car Company New York 
Mar 1 itomobiles, moto boats, et 
‘ "s Sa Chee Incorp rators W Il 


Westcott, FL W Mitchell 
Brake Shoe ¢ 
Mat acture 


S100.000 


‘ompany, Camden 


brake shoes and machin 


ery. Capital, Incorporators, J 


Harris, Jr.. TT. G. Pendle 


Stromeve! c \ 


lrov Seal Company Troy N. ¥ Mann 
facture weighing devi s itlery et Cap 
ital S1o0 000 Incorporators a \ W 


Kelley I), Elden, Watervliet: N. M. Hall, 


Wattles 
dence R. 1 


Stokin Register Company, P 


Manufacture 


rovi 


stoking register 
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boiler appliances. Capital, $50,000 


Wattles, Dexter B. 


and steam 
Incorporators, Cyra B. 
Potter, ete. 
Interior Metal 
Jamestown, N. Y. 
Capital, $15 


Carlson, 


Manufacturing Company, 
Manufacture metal furni- 
0,000, Incorporators, Gus- 
Chas. A. 


ture, 
taf 
Chindgren, 





Oscar C. Carlson, 


etc. 


Seal 
cal 


Albany Lock and 
N. Y. Manufactur 


Capital, 


Company, Albany, 
locks and et 
Incorporators, J. Mace- 
Watervliet, N. Y.; W. A. & C. H 


Albany 


seals, 
S50.000 
Kenzie 
Ilumphrey, 


Ventrite 
City, N. J. 


Capital, 


Manufacturing Company, Jersey 
Manufacture 


S100 000 


window sashes, ete. 


Incorporators, te 1D 


Borden, C. C. Randolph, Plainfield, G. Ka- 
bureck, Jersey City. 
Sapphire Record and Talking Machine Com- 


pany, New York 


machines, 


Manutacture and deal in 
and 
lcorporators, P. B. 


Tauber. 


talking records 
ital, 


M. Wagner, D. 


supplies, 


(ap- 
S100 000 Verblanck, 

Valve 
Conn. 


Seating Tool ¢ Fairfield, 
machinery, tools, 
Incorporators, pm 


Sherwood, B. A. Bulk 


ompany, 
Manufacture 
Capital, 
Walter Perry, Wm. D. 


ley, all of Southport. 


engines, 


ete. SOOO 


Smith Tractor Manufacturing 


Manufacture 


Company, 


ago, Ill and sale of ma 


chinery, tools, et« 
Addison L 


liams, Carroll If. 


Capital, S25.000 


Geo. B, 


Incor- 
Wil- 


porator Gardner, 


Jones. 
New York. 


radiators, 


S50L000 


Haskins Boiler Company, Man- 
heat- 
Incor- 
Rutherford, N. J.: 


New Y 


ufacture and deal in 


stoves, 
ing supplies, ete Capital, 


porators, k. O 


cS 4 


Ilaskins 


haffee, T. G. VDPrivlean, ork. 


New 
machinery, 


Manufacturing 
Manufacture 


Hampshire 
York. 
tools and 


corporators, C. J 


Company, 
and deal in 
Capital, $125,000, 
Kleber, New York: J. 
Mass. J. H. 


appliances In- 
Mac- 
Giregor. New 
York 

Mackey Water 
Creek, N. ¥ 
water 
ators, F 


Springfield, Kaesen, 


Motor Pump Company, Sil- 


ver Manufacture automatic 


pumps. Capital, $50,000, incorpor- 


W. Mackey, A. A. Mackey, C. B. 


Livermore, Silver Creek: G. C. Carey. Cat- 


laragus. 


Hazard Motor Manufacturing Company, 


Gates, N. Y. Manufacture marine and auto- 
mobile gas engines, general machinery, man- 
ufacturing business Capital, $400,000, In- 


corporators, E. CC 
J. F. Alden, 


Hazard, G. E. 
Rochester, N. Y. 


Hazard, 








Business IrEms 








Contracts 


fhe 


Kemp- 


June 27 for 


the 


awarded 
the 


were 


construction of new plant of 


smith Manufacturing Company, at Forty- 
fitth avenue and Rogers street, West Allis. 
A spur track from the Chicago & Northwest- 
ern Railroad has been completed to the site 

the buildings, and ground for the plant 
proper was broken Tuesday, July 5, and the 
expectations are that they will be running in 
the new plant by November 1. There will 
be four buildings. Main building will be 


initially 250x200 feet, with a wing 100x100 
feet, and ultimately will be extended to 500 
feet long It will be of saw-tooth construc 
tion, concrete foundation and floor, and brick 
walls The pattern shop is a separate build 
ing SOx) feet, absolutely fireproof The 
power plant, 50x100 feet, also fireproof, and 
to contain two 100-horsepower boilers and 
a 200-horsenpower Corliss engine, direct con 
nected to a 150-kilowatt generator Office 
building will be 40x60 feet, two stories and 
basement, brick and faced stone All new 
equipment to be needed in new plant ha 
been contracted for 
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TRADE CATALOGS 








Iloefer Manufacturing ¢ Freeport 
Ill. Cireulat 


facing 


ompany 


Connecting rod, drilling and 


machine Illustrated 


Castolin Company of <A 1610 Wright 


herica 


building, St. Louis, Mo Catalog Castolin 
process for welding cast i " lllustrated 
1G pages, 9x11 inches, papel 

liuther Brothers Saw Manufacturing ¢ 
pany, Rochester, N. ¥ Catalog Cireulat 
band and milling saws, saw-fitting 1 I 
ery. Illustrated, SOQ pages, ox? inches, pape! 

Celfor fool Company Buchanan Mi 
Catalog No. 10 Celfor drills, rea s, Rich 
flat drills k-change chu s. reame sock 
ets, grinding machinery {llustrated pag 
Gx inches, paper 

The Bristol Company Waterbury Conn 
Bulletin No. 150. Recording ins ents ) 


pressure, temperat and electricity 
high 


8x10, 


ure 
ete! ior temperatures 


inches 














Joint meeting « America Ss \ M 
chanical Engin s zz ! Me 
‘ Pitt Engineers Li ! England 
Fuly 943-524). le 

Society Auto e Engi cony 
tion of designers and superintendents, Juis 
YS, 2O and 30, Detroit, Micl iH. BH. ¢ 


1451 Bh 


president 


American Society of Mee in engin 
nthly meeting second ‘Tuesda Ca i 
Kiice, secretary “% West Thirty-ninth stre 

New York City 


Boston 
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We buy or pay royalty f “nl itented 
machine r tool Box 282. A M Wt’ 


AMERICAN MACHINIST 


and we ent 


New in xp 


iectrical work specialty kk. O. Chase 


If you want special machinery or tools de 
signed | can lve \ 1 satistactory service Wanted 
Box 694, AMERICAN MACHINIS1 commis 
Special machinery accurately t Screw sa 6 
machine o1 et lathe work solicited. Rx ven on 
ert J. Emory & ¢ Newark, N. J ‘ ) 


Light and ad \\ vh machine ind Vv i 
ad plicate pa > . = l in el first 1 
MacCordy Mi Co Amsterda N. ¥ als xn 

Light o1 eight machinery te t t ; s 
ifacture n ict special ichinery t ' \] 
mild Box 7 : A) LN MACHIN 

l’atents ( ] arket Patent Att \ 
ex-examine Patent Office, {00 G St WW \\ 
ington, 1). ¢ \W luvent s lland 

\ hani ‘ ! iL s] i ichine ad j 
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Wanted \\ st iss ma \\ 
sho} ligh . i machinery t ‘ ‘ 
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signed and ( “ison Ele« ind M d 
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Assistant purchasing agent to handle cast- 
ings, forgings, stampings, springs, bolts and 
other metal products in department buying 
for twelve factories; advise fully regarding 
previous positions, salary received and = ex- 
pected, age, ete tox 725, AMER. MACH 


Salesman wanted to introduce mechanical 
tool: should be familiar with screw machine 
practice; unless you possess standing and ex 
perience in selling it will cost us to develop 
you and we will not stand all of the expense; 
to receive attention, state age, experience and 
salary expected. “Equipped,” AMER. MAacuH. 
contemplates the installa 
machine shop for the 
of bakers’ machinery 
experienced 


concern 
complete 
line 

services of an 


A large 
tion of a 
manufacture of a 


they require the 
man who is capable of starting a venture ol 
this kind; this is a grand opportunity for 


a man to grow up with the business. Address 


Box 744, AMERICAN MACHINIS' 
Wanted—By large manufacturing concern 
in central New York, man familiar with 


steam and electrical power plants, millwright 
work, piping, etc., also general plant up-keep ; 
must be a good executive and able to lay 
mechanic's 


out and supervise work in master : 
department when required; give experience, 
age and salary expected. Box 737, AM. Ma 
Wanted —General foreman to take full 
charge of old established factory in New York 


hands in general 

manufacturing, 
must be able to pre- 
familiar with factory 
full particulars of 
expected and = any 


about 100 


City, employing 
electrical 


mechanical and 
light machineiy, ete 
pare estimates and be 
systems Reply, giving 
past experience, salary 
other details of interest. W. G., AM. MAcH. 
Wanted We are constantly increasing our 
force and invite applications from the fottow 
ing Machinists. lathe hands, screw machine 
milling machine hands, 


hands, grinder hands, 

motor assemblers, toolmakers. sheet metal die 
men: we run a nine hour shop, have desir- 
able surroundings, and offer steady position to 


desirable characters. Address Superintendent, 
Maxwell-Briscoe Motor Co., Tarrytown, N. Y. 


OHLO 


wanted for 200 
work; state age, experl- 
Box 728, Amer. MACH. 
Wanted—Superintendent for saw shop; 40 
per cent. mechanical ability, balance hustle: 
a young man _ preferred “Opportunity, 
AMERICAN MACHINIST 
Foreman for a machine shop tool room with 
a concern employing 900 men, on engine work ; 
Box Jul 


Foundry foreman men on 
engine and jobbing 
ence and reference 


state age, experience and reference. 
AMERICAN MACHINIS1 
Wanted— Several first-class draftsmen with 
experience on crane work: none others need 
state age, experience and salary. Box 


apply 


727. AMERICAN MACHINIST. 


Wanted-—Foreman to assume entire charge 
of brass finishing department in large manu 
facturing concern, making a complete line of 
standard brass valves Box 671, Am. Macn 


molder wanted to instruct ap 
handy men on jobbing and en 
shop, no labor troubles of 
state age, experience tox 

MACHINIS' 

draftsman on jigs 

toolmakers 


First-class 
prentices and 
vine work: open 
any description : 
735, AMERICAN 

Wanted 
fixtures, 


and 
and 


First-class 
patternmakers, 


also 


machinists for four evlinder motors: state 
experience and wages expected in first letter 
The Findlay Metor Co.. Findlay, © 
Wanted—A Cincinnati concern want a 
thoroughly competent and experienced me 
chanical designer with ome knowledge of 
electrical work; no other need apply: per 
manent position and chance for advancement 
to right man: state experience and give ref 
erences ; Salary at start S100 per month. Box 


Superintendent \ 


AMERICAN MACHINIS' 
business 


foundry 


employing 500 
and ma 


men, consisting of pattern 
chine shop, manufacturing medium heavy 
machinery, desires superintendent with thor 
ough knowledge of foundry and machine busi 
ness: man must he systematic. and have held 
suecessfully position of superintendent in a 
modern organization; good salary and future 
with an expanding company only men of 
ability need apply location northern Ohio. 
Box 650. AMERICAN MACHIINIS1 

Wanted— First-elass machinists, toolmakers 
die sinkers, lathe, planer, drill press, serer 
machine, boring and milling machine opet- 
aters, wood patternmakers, brass molders, 
polishers. buffers, finishers. spinners mil!- 


wrights, hammermen and blacksmiths whe are 
; desirous of improving 


seeking positions or 

on those which thev have, to register their 
names and addresses with the free Employ 
ment Department of the National Metal 


Commissioner's 
Cleveland, O. 


Address 
Bldg., 


Association 
605 New England 


Trades 
Office, 
OREGON 
(strictly 
wages 
high 


machinists 
steady work at 
hour day 


Wanted 
non-union) 


Competent 
mayv secure 


$4.50 for 


from $3.50 up to 


AMERICAN MACHINIST 


grade work with modern tools in a comfort- 
able, well lighted shop located in the finest 
country in the United States. Willamette 
Iron & Steel Works, Vortland, Ore. 


PENNSYLVANIA 


Foreman of machine shop for drop-forging 


plant. Box 747, AMERICAN MACHINIST. 

Wanted—Floor hands and fitters on ma- 
chine tool work. Colburn Machine Tool Co.. 
Franklin, Venn. 

Wanted—Lathe, boring mill and_ floor 
hands: good wages, steady work. The Blais 
dell Machinery Company, Bradford, la. 

Wanted—Three first-class tool and _ die- 
makers; steady position and good wages to 
right men. surke Electric Co., Erie, Da. 


Wanted—Two first-class diemakers, who are 


accustomed to sheet metal work; steady 
work; good wages Box 722, AMER. MACH. 

Wanted—Toolmaker for making die sink 
ers’ tools, for drop-forged automobile parts; 
state experience in detail. Western Tool «& 
Forge Co., Brackenridge, Da., Vittsburg dis- 
trict. 

Steel Salesmmen—We want several general 
steel salesmen of experience and ability; ex 


perienced in high-speed steel, alloy and cruci- 
ble carbon steels; this opportunity is a most 


excellent one for the right men, who are 
qualified in every respect to become high 


grade sales managers. Address “V. A. S., 
AMERICAN MACHINIS1 


maintained to 


The Monotype School is 
train young men to meet the constant de 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 


places than can be filled; these qualifications 
carry most weight: Common sense, automatic 
machinery experience, printing office experi 
ence, type foundry experience. Full partic 
ulars will be furnished to inquirers who fur 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Vhiladelphia 
WASHINGTON 

engineering works in 
marine and land 
draftsman who 
machinery 
men need 
Box 1905, 


large 
engaged in 
engineering 


Wanted—By 
Seattle, Wash., 
work, first-class 
has had experience in designing 
and boilers; none but first rate 
apply references required. VP. O. 
Seattle, Wash. 

WISCONSIN 
who understands the rapid and 


Shop man 
interchangeable 


accurate production of siall. 
parts, and who has a good knowledge of pro- 
duction of stampings: must be sober, ener- 
getic and good mechanic: state age, experi 
ence, salary expected, where employed at 
present, and reasons for desiring a change. 
“NX. Y. Z,"" AMERICAN MACHINIST 
FOREIGN 

& Werkzeugfirma in 
Wien sucht zu méglichst sofortigem Eintritt 
einen Reisenden fiir die Balkanstaaten, 
welcher in erstklassigen Werkzeugmaschinen 
«& Werkzeugen amerik Vrovenienz gute 
Branchekenntnisse und Erfolge aufzuweisen 
hat: Ausfiihrliche Offerte mit Zeugnis 
abschriften, Angaben tiber Militiir- & Familien 
verhiiltnisse, Sprachkenntnisse, Religion, Al- 
ter, Gehaltsanspriiche, ect. und Bild erbeten 
an Box 736, AMERICAN MACIIINIST. 


Werkzeugmaschinen 











SITUATIONS WANTED 








Classification indicates present address of 


advre rtise s noth ing else, 


ILLINOIS 

Experienced, practical, systematic, superin- 

tendent in charge of a large manufacturing 

plant, wishes to make a change. Box 6S6, 
AMERICAN MACIIINIS!T 

Position as assistant superintendent wanted 





by mechanical draftsman: age 33: 8 years’ 
practical workshop experience and © years 
at drafting (reached the limit of salary), on 
machine tools, general engineering, shop lay 
outs and special machinery and _ tools. tox 
743, AMERICAN MACHINIST. 
MICHIGAN 

Position as foreman or assistant: drop- 
forge shop experience Box 748, Am. Macnu. 

Wanted—PDosition as works accountant, 
cost accountant. production engineer or fac- 
tory systematizer in an automobile factory, 
or a manufacturing company making a spe 
cial line of apparatus by a man who knows 
all the latest and most approved systematic 
methods of getting resnits and who can focus 
the details of the entire plant on the man- 
ager’s desk, in the most economical manner: 
advertiser is considered an expert on factory 
system and has made good in all positions 
filled and is presently filling an important 
position with a large manufacturing com 
pany. but desires to make a change: location 


no object Box 746, AMER. MAcHINIST. 





July 14, 1910. 


NEW JERSEY 

all-around 
training ; 
mechanic. 


Tool designer wishes change; 
toolmaker and draftsman, technical 
charge of tool work or master 
Box 718, AMERICAN MACHINIST. 
Superintendent and works manager by high 
class production engineer, expert on efficiency 


methods of organizing help and engineering 
the reduction of costs and raising of out- 
puts; mechanical engineer by profession: ex- 


pert at tools, dies, machinery and estimating ; 
good reference for past performance. Address 
“Production,” AMERICAN MACHINIST. 


NEW YORK 
As superintendent or works manager, prac- 
tical shop and foundry man; a hustler. Box 
738, AMERICAN MACHINIST. 
Designer, experienced on automatic and 


capable of taking charge 
of work. Box 72 AMERICAN MACHINIST. 

automatic machine designer 
ability: inventive; expert on 
handling paper a_ specialty ; 


special machinery, 


Experienced 
with executive 
intricate work: 


desires to change. Box 726, AMER. MACH. 
A-1 mechanic with broad experience on ex- 
perimental and model work, tools and high- 
class intricate machinery; makes own draw- 
ings; excellent references. Box 730, Am. M. 
General foreman, middle age, now = em- 


ployed, iatest methods, engineering, electrical 
end general machinery; A-1 hustler: can 
handle force with executive ability. Box 715, 
AMERICAN MACHINIST. 


machinist with executive ability 
experienced on engines and 
kinds: extensive experience 


excellent references. 8. 


Foreman 
wishes position: 
machinery of all 
in handling help; 
5124 Ninth Ave., Brooklyn, N. Y. 

Superintendent, experienced in telephone, 
electrical apparatus and metal novelty manu- 
facturing, first-class organizer and executive, 
no proposition too large, can furnish best of 
references, open for engagement. Box 749, 
AMERICAN MACHINIST. 

Factory superintendent, extensive practical 
experience in the manufacturing of novelties, 
small machinery, tool and instrument work: 
executive ability, wants steady position: New 
York or New Jersey preferred. Box 742, 
AMERICAN MACHINIST. 

PENNSYLVANIA 

Expert mechanical engineer with wide ex- 
perience, accustomed to large works, thor- 
oughly versed in designing, organiaztion, pur 
chase and layout of tools, increasing produc- 
tion in machine shop, foundries and manufac 
turing plants, desires position. Box 745, AM. M 

Position wanted as superintendent or fore- 
man with a reliable firm in the manufactur- 
ing of plumbing supplies, general brass and 
iron goods: have 1S years’ experience: fa 
miliar with uptodate tools and machines: a 
hustler; sober and steady practical mechan- 
ic: A-1 references; city or country Box 

3, AMERICAN MACHINIST. 














For SALE 








control in manufac 
opportunity for 


Sale—-Interest or 
business; exceptional 


For 
turing 


manager or instrument maker. Box 516, 
AMERICAN MACHINIST. 
For Sale—250-horsepower Fishkill Corliss 


details 
shop, 
owner. 


condition: seen in all its 
Upright Engineering Co.'s 
Brooklyn. F. Schmidt, 
wave coloring compound, 
hardening: produces an 


engine: A-1 
at Ward & 
41 York St., 
For Sale 
for case and 


Ocean 
pack 


indestructible golden brown and blue finish: 
dissolved in quenching bath. Address Young 


105 N. Third Newark, N 
MecIntosh-Seymour vertical cross- 
non-condensing engine: cylinders 
28” with stroke 24”: direct con- 
Stanley three-phase alternator, in- 
440 volts, 60 cycle: we have 
> horsepower from it. The 
Machine Co., Dayton, Ohio. 

For Sale—tThree return § tubular boilers, 
manufactured by Riter Bros., Buffalo, N. Y 
Drums 72x16 feet 0 inches: each boiler with 
sixty-six 4-inch tubes: inspected by Travelers 
Indemnity Company. of Hartford, Conn: 93 
Ib. steam pressure; boilers in good conditien: 
can be delivered in two to three months. and 
seen in operation at Buffalo Bolt Company's 
plant, North Tonawanda, N. Y 

For Sale—-One Nash gas 
power. two evlinder. for 
pumping or power: one Reaman & Smith her 
izontal boring mill: table > inches wide, 36 
inches long: will bore 12 inches diameter, 24 
inches long. and face 20 inches diameter: one 
S300 light J. B. Colt Co. acetylene gas anpnar- 
atus The ahove machines are in excellent 
condition. having heen very littie used For 
further particulars and prices annly to Rider- 
Eriesson Engine Co... 35 Warren St.. New York. 


& Co., St.. 


For Sale 
compound 
16” and 
nected to 
ductor type, 
heen taking 
Davis Sewing 


engine. 20 horse- 
electric lighting, 
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The life of a cutter depends largely 
upon the methods employed in the 
hardening. 

And the successful 
methods are the result of 
years. of practical expe- 
rience and experiments 
rather than the follow- 
ing of set rules. 








Our experience in hardening cutters during a period of over 50 years 
ought then to be of great value. 

At any rate, the life of B. & S. Cutters, which have been subjected to 
‘severe usage in both our shops and others, have shown us that the methods 
we have followed are correct. It is to the results obtained by the cutter 
itself that we must look and to these results we invite attention. 

Remember, we are cutter users as well as cutter makers. 


Send for Cutter List. 
Brown & Sharpe Mfg. Co., "°2°S v. s. a. 
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The Landis Improved Crank Grinder 
Produces Absolutely Round Pins 


This is one very important 
feature about the Landis Crank 
Grinder— 


Its ability to produce abso- 
lutely round pins. 


The Landis Improved Crank 
Grinder is designed especially for 
grinding and finishing crank 
shafts; either single or multiple 
throws. There are no expensive 
or troublesome offset centers. 
These are totally eliminated in 
the “Landis” plan of construc- 
tion. The work is held by 
quickly operated clamping hold- 
ers at both ends. Write for our 
complete catalog “‘A”’ and learn 
the full story. 





You Don’t Need to Remove the Work 
When this Truing Device is in Use 


~ 







The illustration shows the radial CVAMOND SETTING GAUGE 
grinding wheel truing fixture in place 
for use—attached to the top of one suet CLAMPING SCREW 


of the work rests; the lever shown on 
top is for oscillating the diamond when 
rounding the corners of the wheel for 
j i 7 SCALE OF DIAMOND SETTING CAUGE 
grinding fillets. werec | ENQUSA 





This fixture is also used for dressing 
the face of the wheel, and it is readily 
seen that the work need not be re- 
moved when it is in use. When not 
needed, this fixture is easily and 
quickly removed. 


As shown, the diamond setting 
gauge is turned over and pushed back 
in it8 holder, where it does not inter- 
fere with the dressing operations. 
Let us tell you more about this and f A 
other parts which help make the 
“Landis” the greatest of all grinding 
machines. 


Landis Tool Company, Waynesboro, Pa. 


New York Office, Fulton Building, 50 Church Street, WALTER H. FOSTER & CO., Managers. 
FOREIGN AGENTS—C. W. Burton, Griffiths & Co., London and Glasgow. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, 
Copenhagen and Budapest Alfred H, Schutte, Cologne, Brusse's, Liege, Milan, Paris, Barcelona and Bilbao A. R. Williams Machinery Co., Toronto 


Williams & Wilson, Montreal, Canada. 
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Reed Co., F. ; 120 
Rockford Drilling Mach. Co 138 
Schumacher & Bove ; 22 
Sebastian Lathe Co.. 123 
Sellers & Co Wm ») 
Seneca Falls Mfe. Co 123 
South Bend Machine Tool Co. 123 
Springfield Mach. To ( 65 
Tindel-Morris Co Q7 
Toomey, Frank 127 
Vandyek Churchill Co 128 
Von Wyek Mach. Tool Co 124 
Waleott & Wood Mach. Tool 

oh a 124 
Wells & Son Co.. F. E... 96 
Whitcomb-Blaisdell Mach. Tool] 

Co ' P . 
Windsor Machine Co 23 
Wormer Mehry. Co... C. ¢C 127 
Lathes, Automatic Screw 

Threading 
Automatic Machine Co 75 
Fay Machine Tool Co op 
Pratt & Whitney Co. .3, 59 to 64 
l’rentiss Tool & Supply Co 126 
Lathes, Bench 
American Watch Tool Co 123 
murs & te, O. @osccacwe 124 
Bleunt Co J ia: 96 
Dinmond Machine Co.. ; 10 
(codell-Pratt Co . ‘een 134 

irdinge Bros 138 
jliver Mfg. Co., W. W 56 
Pratt & Whitney Co. .3. 59 to 64 
Rivett Lathe Mfg. Co 3d cover 
Sebastian Lathe Co 123 
Seneca Falls Mfg. Co 123 
Sloan & Chace Mfg. Co 36 
Stark Tool Co ‘ 116 
Tavior & Fenn Co Yo 
Waltham Watch Tool Co.. 124 
Wells & Son Co., F. E o6 
Lathes, Boring 
Harrington. Son & Co., Edwin. 113 
Niles-Bement-Pond Co., 

2d cover, 51 to 58 and 127 
Sellers & Co... Wm.... ee 
Lathes, Brass 
Acme Machine Tool Co.. 34 
Bardons & Oliver........... 114 
Ibreses Mach. Tool Co...... 22 
Fav & Seott ee . 66 
Garvin Machine Co......... $2 
Niles-Bement-Pond Co 

2d cover, 51 to 58 and 127 
Pratt & Whitney Co..3, 59 to 64 
Springfield Mach. Tool Co 65 
Warner & Swasey Co........ 33 
Lathes, Chucking 
International Mach. Tool Co. 142 
Niles-Bement-Pond (Co., 

2d cover, 51 to 58 and 127 
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Morse Twist Drill & Machine Co. 


New Bedford, Mass., U. S. A. 
Makers of Drills, Reamers, Cutters, Chucks, Taps, Dies, Arbors, 


Counterbores, Countersinks, Gauges, Machines, Mandrels, Mills, 
Screw Plates, Sleeves, Sockets, Taper Pins and Wrenches. 


“MORSE” 





STEEL SLEEVES WITH CLUTCH DRIVE 


FOR MORSE TAPER SHANK DRILLS, 





Our 1910 catalogue is the 





MrOeaMco largest and most complete one 






ever issued by us and will be 
found an excellent book for 
reference to the various lines 


we manufacture. 





Designed for use with High Speed Drills or where a strong positive 
drive is necessary. The drill has no tang, being driven entirely by 
the clutch. Prices on application. 


























Any Parts Like qj We make special automatic machinery for turn- 
These? If So Get ing out all such pieces as these in large quanti- 


S in ties. Fast accurate work is assured. Send 

e ; , ’ 
NMLOMArre blueprints or samples of your work for estimates. 
r 


50 Wire handle. 51 Twist wire, 
ae ’ - 
ecial si 








ring. 65 Chain. 66 Chain hook. 
67 Buckle. 68 Bottle wires 6S 
Button fastener. 70 Wire shape. 
71 Repair links. 72 Sheet blank, 
73 Trap Wire. 74 Umbrella spring, 
75 Fish line swivel. 76 Corset faste 
eners, 77 Fish hook snoon. 78 
Spring. 79 Flat and round rings. 
80 Umbrella clamp, 81 Mouse and 
rat trap wires, 8&2 ] . 
Staples. 84 Hooks and eyes. 85 
Piano wires, 86 Crimped wire. 87 
Hook. 88 Trap wire. 89 Eyelet, 
90 Shoe fastener. 91 Hook. 92 
> ! 








Sp 4% Drawer or chest 
handk 94 Suspender and trouser 
buckles. 95 Suspender buckle 





- es. 96 Bottle wire. 97 Iron 
100k. 98 Blank hammock hook. 
99 T bar. 100 File wire holder. 
101 Button back. 102 Bottle cap 
103 Sheet metal form, 104 Portier 
pole bracket. 105 Curt ain pole 
plates. 106 Spoon, 10” Hinges, 
108 Check washers. 109 Hose 
supporter. 110 Tie wire. 111 Seal 
wire. 112 Special shape. 113 Neck 
wire. 114 Gas mantle wire 115 
Harness wire. 116 Link. 117 Bag 
tic 118 Car seals and wires. 119 
Belt hook. 


Automatic 
Machine Co., 


Bridgeport, Conn., U.S. A, 
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Lathes, Extension 


Niles-Bement-Pond 


Foot Power 


Niles-Bement-Pond 


Nile s Te eme nt “I ‘ond 


Lathes, Speed 


Niles-Bement Pond | 


Wells & Son Co., 


Lathes, Turret 


Niles-Bement-Pond 





Lock ern, Clot hes 


M: rufa rcturing In quipment and 
1 


Dixon Crucible 


Lubricators 


Nile s ar en ent at ond. 


* Small Tools 


Diamond Saw & Stamping Wks. 134 


Niles-Bement-Pond 


Machinists’ Supplies—Cent. 

Diamond Saw & Stamping Wks. 134 
Hammac he r. Schlemmer & Co. 81 
Pe a. Divvcedarceeaes een 129 
Patterson. Gottfried & Hunter. 132 
Whitman & Barnes Mfg. Co.. 31 


Mandrels, Expanding 


Morse Twist Drill & Mach. Co. 75 
Nicholson & Co. a - 109 
Pratt & W hitney Co. .3, 59 to 64 
Western Tool & Mfg. Co..... 100 


Solid 
Mfg. Co., 
4th cover 


Mandrels, 


Brown & Sharpe 
71 and 


Cleveland Twist Drill Co. 

ith cover 
Morse Twist Dri!l & Mach. Co. 75 
Pratt & Whitney Co. .3, 59 to 64 
Samtard Tees CO. <0 scevsser 19 


Marking Machines 
Slate Machine Co., Dwight... 45 


Measuring Machines 


Pratt & Whitney Co..3, 59 to 64 
Metal, Bearings 
Resly & Co., Chas. H........ 121 
Coen & BEOGR. «oc vcsevenes 92 
Lumen Bearing Co........... 92 
Reeves Pulley Co....-.cceee. 112 
Meters, Cut 
Warner Instrument Co....... 116 
Micrometer Calipers 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
I Ce es tae a a 116 
Menreett Cen ta Bec scccioses 258 
| 
Milling Attachments 
SS PPT eee Ce TT TTT 103 
Becker Milling Machine Co... 23 
~ oe wee eh ED canon ee as 17 
brown & Sharpe Mfg. Co., 
71 and 4th cover 


Cincinnati Milling Mach. Co., 

6 and 7 
Garvin Machine Co........ 42 
Ingersoll Milling Mach. Co....136 
Kearney & Trecker Co....... 26 
Kempsmith Mfg. Co........ 27 


Tool Co.. R. K., 
79 and 4th cover 
Niles-Bement-lond Co., 

“d cover, 51 to SS and 127 
Oesterlein Machine Co.......137 
Owen Machine Tool Co.. 125 


LeBlond Mach 


Rivett Lathe Mfg. Co.. 8d cover 
i. ae eee 
Milling Machines, Bench 
American Watch Tool Co.....123 
pT ' ge Se 3 eee - 124 
Carter & Hakes Machine Co. . 137 
Niles-Bement-lVond Co., 

“d cover, 51 to OS and 27 
Rivett Lathe Mfg. Co...3d cover 
Sloan & Chace Mfg. Co...... 36 
lk Ll) ae 116 
Waltham Watch Tool Co..... 124 
Milling Machines, Hand 
p" | >, rere e reer eee t .. 108 
Becker Milling Machine Co... 23 


Mfg. Co... 

71 and 4th cover 
Machine Co.,151 
Mach. Co., 

§ and 7 
nY to 64 


jrown & Sharpe 


lakes 
Milling 


Carter & 
Cincinnati 


Pratt & Whitney Co. .3, 


Prentiss Tool & Supply Co... 126 

i a > 69 

Milling Machines, Hori- 
zontal 

DI SOURS 45 as wn bed cata maee 103 


Beaman & Smith Co..25 and = 98 
Becker Milling Machine Co... 23 
Brown & Sharpe Mfg. Co., 

71 and 4th 


cover 


| Cincinnati Milling Mach. Co.. 
6 and 7 
Hendey Machine Co......... 77 
Hless-Bright Mfg. Co.... i1 
Ingersoll Milling Mach. Co 136 
Kempsmith Mfg. Co......... 27 
Newton Mach. Tool Wks..... 19 
Niles Is ement-Pond Co 
“d cover, 51 to 3S and 127 
Oesterlein Machine Co.......137 
pecere & €o., Ws <icicras 30 
Universal Boring Machine Co.129 
Waltham Watch Tool Co .124 
Milling Machines, Plain 
ee 108 
American Tool Works Co.... S 
Beaman & Smith Co..25 and = 98 
Becker Milling Mach. «‘o . 23 
frown & Sharpe Mfg. Co., 
71 and 4th cover 
Carter & Hakes Mach. Co....137 


Milling Mach. Co., 


6 and 


Cincinnati 


Machine Co 
Mach Co 


Garvin 
| Ilendey 


~1 
“Ito-] 








| Westinghouse Ele« 
| Name Plates 
| Doehler Die Casting Co...... 89 


Milling Machines, Plain 


—Continued. 


Ingersoll Milling Mach. Co... 136 
Kearney & Trecker Co....... 26 
Kempsmith Mfg. Co......... 27 
LeBlond Mach. Tool Co., R. K., 
79 and 4th cover 
Manning, Maxwell & Moore...139 | 
Marshall & Huschart Machry. 
RES le pe 127 and +4 
OC, tc Bacacksa 122 and 126 
oe SS OSE ae ee 115 
Motch & Merryweather Ma- 
OU MUR oe oe a am hie S 126 
Newton Mach. Tool Wks..... 19 


Niles-Bement-Pond Co., 


2d cover, 51 to 58 and 127 
Oesterlein Machine Co....... 137 
Owen Machine Tool Co...... 125 
Pratt & Whitney Co..3, 59 to 64 
Universal Boring Machine Co. 4) 


NAW MIN Arrow 


1 
Vandyck Churchill Co........128 
Waltham Watch Tool Co.....124 
Warner & Swasey Co........ 3 
es eee . 69 
Wormer Mehry. Co., C. C....127 
Milling Machines, Portable 
Newton Mach. Tool Wks..... 19 


Niles-Bement-lond Co., 
2d cover, 51 to 58 127 
Milling Machines, Universal 
American Tool Wks. Co...... 8 
Becker Milling Mach. Co..... 23 
Brown & Sharpe Mfg. Co., 
71 and 4th 


and 


cover 


Cincinnati Milling Mach. Co., 
6 and 7 
Garvin Machine Co.......... 42 
Hendey Machine Co......... 77 
Kearney & Trecker Co....... 26 
Kempsmith Mfg. Co......... 27 

LeBlond Mach. Tool Co., R. K.. 
7 and 4th cover 
Manning, = 0 ll & Moore...139 
PECL, Bs. Oe ce vas 122 and 126 

Marshall & ) SEES Machry. 
eee ree 27 and 128 
Newton Mach. Tool Wks..... 19 

Niles-Bement-Pond Co., 

2d cover, 51 to 58 and 127 
Oesterlein Machine Co....... 137 
Owen Machine Tool Co...... 125 
Waltham Watch Tool Co..... 134 
Milling Machines, Vertical 
|: ee ee er 103 


Beaman & Smith Co..25 and 98 
secker Milling Machine Co... 23 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 
Carter & Hakes Machine Co, . 137 
Cincinnati Milling Mach. Co., 


6 and 7 

EG RS ee re 104 

Ingersoll Milling Mach. Co...133 
Marshall & Huschart Machry. 

[ nemstaxmean ene 127 and 128 

Newton Mach. Tool Wks..... 19 


Niles-Bement-Pond (Co., 
2d cover, 51 to 58 


Owen Machine Tool Co...... 125 
Sellers & Co., Wm... ..cccses 30 
Vandyeck Churchill Co........ 128 
Waltham Watch Tool Co..... 134 
Milling Machines, Worm 
Cleveland Anto. Mach. Co.... 18 
Pratt & Whitney Co..3, 59 to 64 
Milling Tools, Adjustable 
Geometric Tool Co........... 37 
Mining Machinery 
Ingersoll-Rand Co...... were 5 
Molding Machines 
NN TI rca ae a cas Ge wigs mace a 103 | 
ee Ge, Wn i on tk anew we 37 
Webster & Perks Tool Co.... 94 
Motors, Electric 
turke Electric Co........... 108 
Century Electric Co......... 108 
Coates Clipper Mfg. Co...... 115 
Cushman Elec. Co........... 108 
Electro Dynamic Co......... 108 
| Garwood Electric Co........ 107 
General Electric Co.......... 106 
Reliance Elec. & Eng. Co....108 
i |} Se a ee 108 
Sprague Electric (Co.. 107 
Triumph Electrie Co......... 108 


*. & Mfg. Co. 107 


a 90 
Nippers and Pliers 

Utica Drop Forge & Tool Co.. 47 
Nut Tappers 
See Bolt and Nut 


Franklin 


Vachinery. 


Nuts 

mereen BEES, Ce. ca vccccvcess 16 
Odometers 

WeeGer Bee. OO. a ccccccacien 119 


Greene, 


Pans, 
New Britain Mach. Co... 
Pans, Shop 

New Britain Machine Co.....119 


Patterns and Models 





Oil Cups and Covers 


Bay State Stamping Co...... 129 
mesty & Co., CBOs. BH. ..ccves 121 
Oils 

Besly & Co., Chas. H........ 121 
Robinson & Co., W. A....... 91 
Oilers 

American Tube & Stamping Co. 4 
Bc “oe 17 
Ovens, Enameling & Core 
Cullen & Atkinson Co........ 92 
Oxygen, Welding 
Davis-Bournonville Co........ 92 
Goodyear, Inc., Nelson..1st cover 
Ingersoll-Rand Co........... lil 
meetors ite. Ce., F. C...0ss% 92 
Packing, Smooth-On 
Smooth-On Mfg. Co......... 91 


Packing, Steam 


Tweee & Cb..<cccess 8 


Paints, Machinery 
Felton, 


ek eee cococ kal 
Lathe 


I, a Ce ae 128 
Pattern Shop Tools and Ma- 

chinery 
I in ngs 9 a 9 Wie ee 0 134 
=f. a oe: ae 96 
Colburn Machine Tool Co....105 
Greaves, Klusman & Co...... 124 
Hammacher, - hlemmer & Co. 81 
DeeCme, 2. Dscccccs 122 and 126 
Niles Bement. Pond Co., 

2d cover, 51 to SS and 127 

Prentiss Tool & Supply Co... 126 
Rowbottom Machine Co...... 97 
Seneca Falls Mfg. Co........ 2: 
Whitcomb-Blaisdell Mach. Tool 

Ca chgeitwksvewsss cele anaes 15 
Phosphor Bronze 
Lumen Bearing Co.......... 92 
Pinion Cutters 
Sloan & Chace Mfg. Co...... 36 


Re. WD EM nc eta seceees 116 
Pipe Cutting and Threading 


Machines 

Bignall & Keeler Mfg. Co.....129 
ree as See GOR, occ ccccics 129 
SI, MS ons ch igen cena tn 125 
Landis Machine Co.......... 119 

Niles-Bement-Pond o., 
2d cover, 51 to 5S and 127 
Saunders’ Sons, D.......... 124 
Standard Engineering Co.....124 
Stoever Fdry. & Mfg. Co..... 115 
United Engineering & Fdry. Co. 44 
Wiley & Russell Mfg. Co..... 119 


Pipe Fitters’ Tools 
ButterBeld & Co... ...ccccces 117 


Cleveland Twist Drill Co., 

4th cover 
kh Sk ee ee eee 120 
ee MO. DD. C ccccceces 124 
Denmenee TOG CO... .ccccese 49 
ee ee, hs sg a olen wae 114 
Wells & Son Co., F. E....... 96 
eee oe Oe 6. TB. ac cease 135 
Piping, High Pressure 
Whitlock Coil Pipe Co....... 93 


Planer Attachments 


Cincinnati Planer Co........ 35 
of TE eee ee 28 


Niles- Bement Pond Co., 


2d cover, 51 to 58 and 127 
i a 2 a eee 111 
Planer Tools 
Armstrong Bros. Tool Co..... 122 
Planers 
American Tool Works Co.... 8 
Betts Machine Co........... 9 
Cincinnati Planer Co...... 35 
Cleveland Planer Works. ... 105 
Detrick & Harvey Mach. Co..109 
Fitchburg Machine Works....123 
Flather Planer Co., Mark....128 
fe Ser 128 
Hamilton Machine Tool Co... 38 
Harrington, Son & Co... Edwin. 113 


Hlendey Machine (Co........ 77 


| Manning, Maxwell & Moore... 139 
McCabe, J. J..... 22 and 126 
Motch & Ran’ Machy 

soils ‘guano da j 126 
Pg ‘Haven Mfg. (o....._.. 120 
Newton Mach. Tool Wks..... 19 
Niles-Bement-Pond Co 

2d cover, 51 to 58 and 127 
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No. 3 Universal —4 
Miller 


EEDS 3ox1ox19” all automatic, with 
positive roller chain drive. Working 
surface of table, 48}”x11”. Main 

spindle has taper journals running in an- 
nular bearings fitted with ring oilers. 
Knee rigidly braced and has projected 
bearing on column of machine. Elevat- 
ing screws telescopic. Table feed screw 
fitted with ball bearing thrust. Dividing 
head spindle travels through an are of 
216 degrees. Head has tool steel worm 
running in oil bath. Is tested for accu- 
racy in divisions on an 8” diameter plate. 
All feeds and reverse of same within easy 
control from front of knee. 














A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U.S. A. 


General Agents for United States, Manning, 
Maxwell & Moore: C. W. Burton, Griffiths & Co., 
London, for Great Britain; J. E. Chabert & Co., 
Paris, France; M. Koyemann, Diisseldorf, Germany. 














First Impressions 


of our 


‘Twist Drills 


are excellent as an index of their worth. They 
are beautifully made and seldom fail to bring 
forth a word of commendation from mechanics. 

In use they have proved to be fully as good 
as their appearance would indicate. 

They are Superior Drills, in every way and 
will thoroughly satisfy those who desire ac- 
curate drills of the highest quality. 












Catalog mailed on request. 


4 Union Twist DrillCompany 


The Cutter Makers. Athol, Mass., U. S. A. 




















New York Store: 54 Warren St... E. W. McKeen Boston Agents: 25 Purchase St.. E War & Sons Philadelphia Store: The 
Bourse Chicago Store: 547 W. Washington Blvd W. G. Lunger, Mer 

FOREIGN AGENTS: France: Alfred H. Schutte, 22-24 Rue de Vetits Hotel, Paris England: Chas. Neat & Co., 112 Queen Victoria 
St.. London Agents for Sweden Wilh. Sonesson & Co Malm« Stockholm and Gothenburg Agents for Germany and Switzer- 
land: Schmidt & Clemens, Frankfort a./M., Germany Agents for Denmark, Norway and Finland Aktieselskabet Wilh. Sonesson & 
Co., Copenhagen City and Freeport. Australia: Thos. McPherson & Son, Melbourne. Takata & Co., Tokio, 





78 


AMERICAN 


MACHINIST—Section. 





July 14, 1910. 





Planers ——Continued. 


Pratt & Whitney Co ob, of) to 


Prentiss Tool & Supply Co 
Rockford Machine Tool Co 
Sellers & Co Wm 
foomey, Frank 

Vandyek Churchill Co 


Whiteomb-Blaisdell Mac h. Tool 


Co 


Woodward & Powell Planer 
a 1 


Planers, Drive 
Wheeling Mold & Fdry. Co 


Planers, Parallel 


Walker & Co., O. S.....4th co 


Planers, Portable 
Morton Manufacturing Co 
Newton Muacl Pool Wks 
Niles-Bement-Pond 4 

Yd cove ol to OS and 
Pianers, Rotary 
Newton Machine Tool Wks 
Niles-Bement-Pond Co 

"dd covel 51 to 3S and 
Sellers & Co Win 
Tindel-Morris Co 
Plate Rolls 
Niles-Bement-Pond ¢ 

“d cover, O1 to OS and 
Taylor-Wilson Mfg. Co 


Pliers 

Utica Drop Forge & Tool ¢ 
Precision Machinery 
American W l | « 


Pratt & Whitn Co , 5 to 
Rivett Lathe Mfg. ¢ Bd 
s in & ©] et \It (o 

Start lo ( 

Waltham Watch Tool ¢ 


Presses, Arch 


Blake & Johnson ¢ 


Press, Bench Straightening 


field M hine Tool ¢ 


Presses, Broaching 


Bliss Co., 1 \\ 
Consolidated TP : ‘I 1 ¢ 
Prenti l & Sup ( 
Watson St bhi ( 
Presses, Drop 
Ame | A St I ( 
ti fo ! \\ 
Con dated Tre a 3 ( 
Nile I} Prone ¢ 

al Ve | ’ ss na 


Presses, Foot and Hand 


Bli i‘ j \\ 
Consolidated Dre & Te ( 
I route Machin ‘ 
Manville Mael ('« | 

Payl & Fenn Co 


Presses, Forging 


I} ( | \\ 
Consolidated I & ‘I ( 
\ I} ! l or 

Jd ot to OS and 
United kr rn r & ldry. ¢ 


Presses, Hydraulic 


Ie lime ben \\ (‘h I 
Nil Ihe it Pond ¢ 

Sad t ot to OS and 
Prentiss ‘I & Supply Co 
Sellers & Co Wim 
United In & Fdry (eo 


Watson-Stillman Co 


Presses, Poeumatic 


Springheld Machine ‘To ( 


Presses, Power 
Automatic Machine ¢ 


Billings & Spencer ¢ 
Bliss Co., 1 \\ 
Consolidated T° sk ( 
Pill Slotte 1" ‘ 
Ferracute Machine ¢ 
Manville Mach. ¢ I I 
MeCabe, J ] Ie oand 
Niagara Machine & Tool ¢ 
Niles-Bement-Pond Co 

“d cove >} to OS and 
Prentiss Tool & Suy 


Springfield Machine Te 0 
United Engineering & Fdrv. Co 
Vandyck Ch hill Co 
Presses, Power Forcing 
Barnes Co... W. FL & John 
Springfield Machin ool Co 
Presses, Screw 

Barnes Co.. W. F. & John 
Bliss Co.. BE. W 

Consolidated Press & Tool Co 


Presses, Sub 
Blake & Johnson Co 


Ilarrington, Son 


Niles Bement-lone 


Pulleys, Paper 


Garwood Electric 


Works, Chas. I 


Ingersoll-Rand 


Pumps, Steam 


Niles-Bement-Pond Co 


Pyrometers, 


Philadelphia Gear Works 


Rack Cutting Machines 
Carpenter-Kerlin 


Fellows Gear Shaper Co 
R. J 


64 
116 


Boring 


S 
113 
120 


19 


127 


112 


107 
106 


110 
LO 


115 


‘Ove 


104 
102 
1Ov 

90 
104 


124 


103 | 


104 
OR 


. 102 


Rack Cutting Machines 


Niles-Bement-Pond Co., 


Sloan «& Chace Mfg. Co 
Walcott & Wood Mach. Ty 


Equipment and 


Japanning Oven 


Buttertield & Co 


arpenter Tap & 


Pratt & Whitney Co 


Grant Nail & Supply 


Reaming Stands 


Recorders, Speed 


Making Machinery 


Riveting Machines 


Rolling Mill 


Keuffel & Esser ¢ 


Thomas Ww Cem- Potter & Johnston 
bees r 


Sand Shifting Machinery 


ae 13 


Saw Frames and Blades, 
Hack 


Goodell-Pratt Co............ 134 
Ilammacher, Schlemmer & Co. 81 
Massachusetts Saw Works. ...110 
Millers Falls Co........ 
Niles-Bement-Pond Co.. 

2d cover, 51 to 5S and 12 
Patterson, Gottfried & Ilunter,13 
Quality Saw & Tool Wks.... 97 


Simonds Mfg. Co...... res 
emewmen Gi. Be Bik cc vcecceu 28 
Vest Haven Mfg. Co........128 
Sawing Machines, Metal 
Cochrane-Bly Co.............134 
Diamond Saw and Stamping 
a ae AUS ETE a ie 134 
Frontier Iron Works........ 90 
Gorton Machine Co., Geo.....109 
Hloefer Mfg. Co.. ta arht ale sex 16 
Newton Machine Tool Wks... 19 


Niles-Bement-Pond Co 
2d cover, 51 to 5S and 127 


Quality Saw & Tool Wks 97 
Tabor Mfg. Co... ie 3a 
Temeel-meeeres CO... ccc ccscs 97 
United Eng. & Fdry. Co 14 
Union Twist Drill Co.. ce ae 
Vandyck Churchill Co........128 
West Haven Mfg. Co.. ices Oe 


Sawing Machines, Wood 


Colburn Machine Tool Co....129 
(renves, Klusman & Co..... 124 
Seneca Falls Mfg. Co....... 123 
Saws, Circular Metal 

Simonds Mfg. Co cocccee OF 


Saws, Metal Band 
Disston & Sons, Inc., Henry... 49 
Niles-Bement-Pond Co., 

2d cover, 51 to SS and 127 


Prentiss Tool & Supply Co....126 
Quality Saw & Tool Works, 97 
West Haven Mfg. Co...... - 128 


Saws, Power Hack 


Armstrong-Blum Mfg. Co..... 124 
Disston & Sons, Inc., Henry... 97 
Frontier Iron Works........ 90 
(joodell-Pratt Co 5 as 
Iloefer Mfg. Co 16 
Millers Falls Co.. . 139 
Niles-Bement Pond Co., 

2d cover, 51 to 58 and 127 
Racine Gas Engine Co... S7 
Simonds Mfg. Co ; 97 
West Haven Mfg. Co........128 


Saws, Serew Slotting 

Quality Saw & Tool Wks. 97 
Simonds Mfg. Co - 97 
Saw Sharpening Machines 
Cochrane-Bly Co : a 134 
Newton Machine Tool Wks... 19 
Scales 


Brown & Sharpe Mfg. Co., 


71 and 4th cover 
National Seale Co ‘— 34 
Schools, Correspondence 
International Corr. Schools 125 
Scleroscope 
Shore Instrument & Mfg. Co 92 
Screens, Shaking 
Link-Belt Co. 6¢neteehbas 13 


Screw Machines, Automatic 


Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Cleveland Automatic Mach. Co. 18 


Dreses Mach. Tool Co ia 22 
Marshall & Huschart Machry. 

Co siete a 27 and 428 
National-Aeme Mfg. Co......142 
Pratt & Whitney Co. .3, 59 to 64 
Prentice & Co., Geo. G..... 16 
Prentiss Tool & Supply Co... 126 
Windsor Machine Co...... 2% 
Screw Machines, Hand 
Acme Machine Tool Co....... 34 
Bardons & Oliver ee | 


tjrown & Sharpe Mfg. Co 
71 and 4th cover 


Cleveland Automatic Mach. Co. 18 
Foster Machine Co...... 124 
Garvin Machine Co — 
Grant Mfg. & Mach. Co... .117 
Jones & Lamson Mach. Co 

12. 13 and 66 


Oand 21 
ratt & Whitnev Co. .3, 59 to 64 
Rivett Lathe Mfg. Co...3d cover 
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TOOL 









SUPPORT 









You have often noticed your Lathes chatter when operating 






on work of large diameter, even under reduced feed and speed. 






This is the result of poor tool support, caused by the tool over- 






hanging the bed. 






The tool never overhangs the bed on our Heavy Duty Lathes 






even when working at the maximum swing. 






This means the same efficient feed and speed on the large di 






ameters, and the resulting reduction in cost. 






Besides the great advantage of proper tool support this con- 






struction allows an increased swing over the carriage. 






Write us for other exclusive LE BLOND Cost Reducing 






features. 


The R. AK. LeBlond Machine Tool Co. 


Cincinnati, Ohio. 
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Screw Machi age Hand—Cont. 


Wwe ils & Son C Oo. o E 
Whitcomb Blaisdell 


Screw Machinery, Wood and 





ic Welding Products Co. 


Standard Gauge 8S 


Second Hand Machinery 


Davis Machine 


Motch & Merry we ather 


Niles -Be me nt Vond — 


Separators. Oil and Steam 


& Machine Co.130 
Nicholson & Co., If 


Da is Ma ic hine 


Niles-Bement ond 


Niles i ment-Pond 


Sheet Metal Working Ma- 


chinery 

ee ee are ee re 47 

Consolidated Press & Tool Co, 132 

Ferracute Machine Co........ th 

Niagara Mach. & Tool Wks...132 

Slide Rests 

Metts Mpewine CO... occcccces 9 | 
Sh SY Se ee eee 96 

National-Acme Mfg. Co....... 142 


Newton Machine Tool Wks... 19 
Niles-Bement-lond Co., 


2d cover, 51 to 58 and 127 
go errr rr 120 
Slitters 
Biake & Johuson CO. ..ccerce 96 
Pratt & Whitney Co..3, 59 to 64 
Slotters 
Pere rere eT 134 
Sette Bememine ©e...<ccccvces 9 
Dili Blotter People. ....cerse 116 
OO . a Sea 122 and 126 
National-Acme Mfg. Co...... 142 
New Haven Mfg. Co......... 120 


Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 

2d cover, 51 to 58 and 127 
Sellers & Co., W..cccceccce 30 
Tindel-Morete CO. ccc ccccsces 97 


Slotters, Auto Screw 
Brown & Sharpe Mfg. Co., 


71 and 4th cover 
42 


| Garvin Machine Co........-. 42 
Taylor & Fenn Co.........6-- 99 
Slotters, Portable 

Garvin Machine Co..... sees 2 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 

“d cover, 51 to 5S and 127 
Sockets and Sleeves 
Cleveland Twist Drill Co., 

{th cover 
Morse Twist Drill & Mach. Co. 75 


Standard Tool Co. ....<sces. 19 
3 | Union Twist Drill Co....... 77 
Special Machinery and Tools 
Automatic Machine Co....... Sl 
jeaman & Smith Co..25 and 98 
Bilgram Machine Wks.... 102 
Blanchard Machine Co.......134 
meen Oe... Ts Weacccs sso oe 
Buffalo Fdry. & Mach. Co .118 
Carter & Hakes Mach. Co....137 
Consolidated Press & Tool Co.132 
Dallett Co., Thos. I1.. reef 
SPN. DON. SEs oi wn 00 00 40 110 
Earle Gear & Machine Co,....104 
Electric Welding Products Co. 92 
Foster Machine Co.......... 124 
Garvin Machine Co.......... 2 
Grant Mfg. & Machine Co....117 
Hoefer Mfg. Co.... ? aw ae 
Iloggson & Pettis Mfg. Co.... 98 
Iforton Machine Co.. S. BE.... 98 
Manning, Maxwell & Moore...139 
ee area eer 66 
Morrow Mfg. Co ee 
Mueller Mach. Tool Co....... 117 
National Mach. & Tool Co.... 938 
National Mchry. Co......... 115 


Nazel Engr. & Mach. Wks....109 
Niles-Bement-Pond Co 
“Yd cover, 51 to 58 and 126 
Owen Machine Tool Co ~125 
Pratt & Whitney Co. .3, 59 to 64 


Risdon Tool & Mach. Co.....129 
Rowbottom Machine Co...... 97 

echmidt, FLL errr, 
Sloun «& —— Mtg > ar 36 
Spacke Mach. Co., w _ 110 
Standard FE = rineering Works. 124 
Taylor & Fenn Co ‘ on oe 
Taylor-Wilson Co ..104 


Union Mfg. & Drop Forge Co. 93 


Springs 


American Vanadium Co...... 86 
Sprocket Chains 

ilgram Machine Works..... 102 | 
Boston Gear Works ; 102 


Brown & Sharpe Mfg. Co 

71 and 4th cover 
Link-Relt Co -. 43 
hiladelphia Gear Works....102 
Stampings, Sheet Metal 
American Tube & St: amping (0.139 


tay State Sti imping Co... .129 
a ee, ee ee © cae keen 116 
Risdon Tool & Mach. Co..... 129 


Stampings, Welded 

Standard Welding Co.,....... 88 
Stamps, Steel 

| Hoggson & Pettis Mfg. Co.... 98 
Steam Specialties 

Dart Mite. Ca.. &. M..scceseslkl® 


Steel, Air Fr yg eng 
Allen & Co., Ltd... Edgar.....109 


Boker & Co., Hermann...... 75 


Air Hardening —Cont. 


Vulcan Crucible Steel Co 


Instruments 
Shore Instrument & Mfg. 


tube & ‘emai ol: 39 


Viulean Cc ruc ible —y Co 


Tube & Stamping Co.139 
, 8 








Manufacturing Equipment and 
Engineering Co 


Straightening 


Niles-Bement-Pond 


= 
att te 


Straighteners, 
Niles-Bement-Pond 


Straightening 
and Cutting Machine 


Swaging Machines 


Switeh bea rds s 


Fachometers 


| Tap Holders 
| . 
Brown & Sharpe 


‘aman & Smith Co. 


Niles Bement Pond 


Taps and Dies 
American Tap & Die Co......118 


Bay State Tap & Die Co..... 114 
on os coe, Se, Eancenes'c 121 
Boker & Co., Hermann....... 75 
Grubaker & Bros., W. L..... 129 
| Eee 117 
Cn Ce a a ac ea ame 6 32 


Carpenter Tap & Die Co., J. M.130 
Cleveland Twist Drill Co., 
4th cover 


a ere 125 
Geometric Tool Co.......... 37 
Ilammacher, Schlemmer & Co. 83 
Hardinge Bros.............-. 138 
Morse Twist Drill & Mach.’"Co. 75 
Nicholson & Co., W. H...... 109 
Pratt & W hitney Co. 3 59 to 64 
a") S. Saaeerer 115 
a Pere ee 124 
ee eee See OD. ot cee ee 117 
 ROGE OB, occseceses 49 


Ward & Sons, Edgar T. a. 
Webster & Perks Tool Co.... 94 


J a ee 48 
eee oe eee Ce. B Bacceces 96 
Wiley & Russell "Mfg. i a & a 119 


Taps, Collapsing 

Geometric Tool Co.......... 37 
Testing Machines 

Bellers & Co., Wie ccoccecese BW 
Thermometers 

Bristol Co....ccccccee4th cover 
Thread Cutting Tools 


Besly & Co., Chas. H........ 121 
Blake & Johnson Co......... 96 
DN OUR, owas ween cesses 125 
Pratt & Whitney Co..3, 59 to 64 
National Mchy. Co........+. 115 
a ke ae ee “1 
Rivett Lathe Mfg. Co...3d cover 
United Engr. & Fdry. Co..... t4 
Western Tool & Mfg. Co..... 100 


Tool Holders 
Armstrong Bros. Tool Co....122 
Cleveland Twist Drill Co., 

4th cover 
Rommecher r, Schlemmer & Co. 81 


mB. Tool Holder Co........; 129 
AP, 3k See eee 129 
Pratt & Whitney Co..3, 59 to 64 
SE Bi 606s oem oe ee 77 


Western Tool & Mfg. Co.....100 

Tool Racks 

Wells & Sons Co., F. E...... 96 

Tools, Small 

See Machinists’ Small Tools. 

Torches, Gasolene 

Volcano Torch & Mfg. Co.... 91 

Tracing Cloth 

Keuffel & Esser Co.......... 130 

Transformers and Convert- 
ers 

General Electric Co......... 106 

Westinghouse Elec. & Mfg. Co. 107 


Transmission Machinery 


American Pulley Co......... 113 
Caldwell & Son Co., H. W....134 
Coates Clipper Mfg. Co...... 115 
lL.ink-Belt Co..... ree ee 13 
Morse ¢ ‘hain > Pree eee re 136 


~ | Niles-Bement ond Co., 
j 


2d cover, 51 to 58 and 127 
Oneida Steel Pulley Co...... 113 
| Patterson, Gottfried & Hunter. 132 
Reeves Pulley Co. .....cccccs 112 
| Rockwood Mfg. Co. ...ccccces 112 
Pee OE, Willis accccccos OO 


Trolley Wheels 
Lamen Bearing Co...cccccee 02 
Trolleys and Tramways 
Brown Hoisting Mehry. Co...11: 
Harrington, Son & Co., Edwin. 11: 
Moore Co., Franklin.... me } 
Niles-Bement-Pond Co., 
2d cover, 51 to 58 and 127 

Shepard Elec. Crane & Hoist 

Co o0e04 000020668 060608 06 


wah 


: ; 112 
| Yale & Towne Mfg. EBscovces Bae 


Trucks 

Gannett Electrical Co........113 
Tubing Flexible 

American Tube & Stamping Co.139 
Tubing, Seamless Steel 


Almond Mfg. Co., T. R...... 98 
American Tube & Stamping Co.139 
National Tube Co........... 100 
Standard Welding Co........ 88 
Ward & Son, Edgar T....... SS 


Turntables 
eee & Ee Wibiaccscncen OO 


9g Turret Heads 
69 | Almond Mfg. Co., T. R...... 98 
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DO 
YOU 
KNOW 


THE SHAPE OF A TUMBLER FILE 
OR A PILLAR OR WARDING FILE? 






In our 1200-page Tool Catalog we devote 
35 pages exclusively to 


) FILES 


There is more file information crowded into these 35 pages than the average file 
buyer can pick up in many-a-day. 
We want every factory purchasing agent to have a copy. Mention Catalog No. 2814. 


HAMMACHER, SCHLEMMER @ CoO., 
4th Ave. and 13th St. 


ad A A A Ad 


NEW YORH, SINCE 1848. 
We carry in stock all the triangular sizes suitable for the G. R. Lang 


Company’s (Meadville, Pa.) Tool Holder in both 


NOVO AN D 
NOVO-SUPERIOR 


High Speed Steels. The durability of these steels is three times higher than that 
of any other High Speed Steels. Results are guaranteed. Send usa trial order. 


HERMANN BOKER & COMPANY 


101-103 DUANE STREET, NEW YORK CITY 
Chicago Warehouse, 217-223 North Desplaines St. Montreal, Canada, Warehouse, 332 St. James St. 


Pacific Coast Agents—The Pacific Tool & Supply Co., San Francisco, Cal 
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Turret Machines 


Acme Machine Tool Co...... 34 
American Tool & Machine Co.130 
marGone & Ceivet.. «soc cccc ccs 114 
Bradford Mach. Tool Co..... i) 


Brown & Sharpe Mfg. Co., 
71 and 4th cover 

Bullard Machine Tool Co., 
140 and 1: 
Carter & Hakes Mach. Co....1¢ 


Davis Machine Co., W. P.... 27 
Dreses Mach. Tool Co....... 22 
Oy WEMGM. ZOO8 CO. eccvcsces 121 
wae Ge MOR. ccoeneene eas ‘ 66 
Flather Mfg. Co., B. J......-102 
Garvin Machine Co.......... $2 
Gisholt Machine Co......... 130 


Jones & Lamson Mach. Co., 
12, 13 and 66 
Lodge & Shipley Mach. Tool 
BAN. od acdinee disae ed bev exenes t 
LeBlond Mach. Tool Co., R. K., 
7% and 4th cover 
Niles-Bement-Vond Co., 
2d cover, 51 to 58 and 127 
Potter & Johnston....20 and 21 
Pratt & Whitney Co. .3, 59 to 64 
Prentice Bros. (Co........-- 2 
Premtece Cai. Gee. Gerwceccese F 
Springfield Mach. Tool Co.... 6: 
Warner & Swasey Co.... : 3 
Whitcomb-Blaisdell Mach. Tool 
Co cose cvcessees ” 


Windsor Machine Co........ 23 
Turret Machines, Vertical 


Bullard Machine Tool Co., 

140 and 143 

Flather Mfg. Co.. BE. J..... L102 
Niles-Bement-Pond Co., 

2d cover, 51 to SS and 127 


Turrets, Carriage 
Pes fi. 0. Giacencksseeess 96 


Twist Drills 


Boker & Co., Hlermann...... S81 
Cleveland Twist Drill Co., 
ith cove 
Hammacher, Schlemmer & Co. 8 
Morse Twist Drill & Mach. Co. 7 
National Twist Drill Co..... 4 
New Metal Tool Steel Co.... 9 
Niles-Bement-Pond Co., 
“d cover, 51 to SS and 127 


Pratt & Whitney Co..3, 59 to 64 
Standard Tool Co....... 19 
Union Twist Drill Co.... 77 
Ward & Son, Edgar T SS 
Whitman & Barnes Mfg. Co 31 
Wiley & Russell Mfg. Co.....119 





Unions 


Dart Mis. Co., B. M..cesees 119 
Jefferson Union Co........+.. 116 
Universal Joints 

taush Mach. Tool Co........ 24 
Boston Gear Works......... 102 
Gray & Prior Mach. Co.......113 
Valves 

Matiemal Tebe Ce. ..ccceoess 100 
Watson-Stillman Co.......... 4115 


Valves, Hydraulic 
Chambersburg Engineering Co.129 


Vanadium 
American Vanadium Co..... 86 


Vise Stands 
LeBlond Mach. Tool Co., R. K.. 

7% and 4th cover 
New Britain Mach. Co...... 119 


Seas seerres CO. rccevcseses 89 


Vises, Drill 
Cees Det. OO. «cas caseess 115 
Jackson Vise & Tool Co...... 115 


Vises, Metal Workers’ 


Brown & Sharpe Mfg. Co., 


71 and 4th cover 
Carter & Hakes Machine Co. . 137 
oe }  "S . Serer ~115 
Hammacher, Schlemmer & Co, Sl 
Jackson Vise & Tool Co..... 115 


LeBlond Mach. Tool Co., R. K.., 
79 and 4th cover 


Pe See Gi 6cceweeuveces 139 
ye) SE re 115 
of OS. See 120 
Walworth Mig. Co..cccecccce 66 


Vises, Pipe 


Bignall & Keeler Mfg. Co....129 


Butterfield & Co............ 117 
Curtis & Curtis Co.... eer | 
ss et RS err 115 
Reed Mfg. Co. . said 115 
paundere Bens, D...ccscecs 124 
Warworth Mie. Co...cccecses 66 
wee & Gen Co. F. Boccevses 96 
Wane & Ce. J. Bi ccevtss 135 


Vises, Plain 
Gene Beet. CO. scecsedssene 115 
Vises, Planer and Shaper 


American Tool Works Co..... S 
Carter & Hakes Mach. Co.....137 





Vises, Planer and Shaper 
—Continued, 


Cincinnati Planer Co......... 35 


Ilendey Machine Co......... 77 
Niles-Bement-Pond Co., 

2d cover, 51 to 58 and 127 
Queen City Mach. Tool Co...131 


Vises, Universal Machine 
tecker Milling Machine €‘o... 23 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 
Graham Wie, Ce. ..cccacvece 115 
Vises, Wood Workers’ 
Hammacher, Schlemmer & Co. 81 
Skinner Chuck Co........... 98 
, .. fo = aaa ~115 
Pratt & Whitney Co..3, 59 to 64 
Voltmeters 
fa 4th cover 


Wash Stands and Bowls 
Manufacturing Equipment and 


UE TEs 6.2-cace veces 133 
Washers 
Se Cis encedes en wae 16 
Watchmen’s Clocks 
Har@inge Bree. .....ccrcees 138 
Welding 


American Tube & Stamping Co.139 
Davis-Bournonville Co ee 
Electric Welding Products Co. 92 
Garwood Electric «'o.........107 
Goodyear, Inc., Nelson. .1st cover 


Industrial Oxygen Co........ S9 
Sanford Mfg. Co., F. C...... 92 
Standard Welding Co....... SS 
Toledo Electric Welder Co.... 89 


Webster & Perks Tool Co.... 94 
Wire, Music 
Hammacher, Schlemmer & Co. 81 


Wire, Vanadium 


American Vanadium Co...... 86 
Wire-Flattening Mills 

Blake & Johnson............ 96 
Wire-Forming Machinery 
Automatic Machine Co...... SI 
Blake & Johnson Co. ...... 06 


Manville Mach. Co., E. J.....117 

Wire Nail Machinery 

National Machinery Co...... 115 

Wire - Straightening Ma- 
chinery 

Adt & Son, John 





Wire-Straightening Machin- 
ery—-Continued. 


NT lO eee 16 
Beuaeer® Ce, Tee FF. B....ess 134 
Wood Working Machinery 

Greaves, Klusman & (Co...... 124 


Manning, Maxwell & Moore... 139 
Niles-Bement-l’ond Co 

2d cover, 51 to 58 and 127 

123 


Seneca Falls Mfg. Co........ 
Wrenches, Drop Forged 
Billings & Spencer Co....... 89 
Morse Twist Drill & Mach. Co. 75 
Page-Storms Drop Forge Co..116 
Teempont Mie. Co... .... ccc 114 
Whitman & Barnes Mfg. Co. 31 
wraseeee @ Ce, 2. Thin cccancs 135 
Wrenches, Machinists’ 
Bemis & Call Hardware & 
| EE, Sia 100 
Brosnihan Wrench Co...... 137 
sf. 0.lUl Se . 25 
Ilammacher, Schlemmer & (Co. 81 
Morse Twist Drill & Mach. Co. 75 
Patterson, Gottfried & Hunter132 
Weems Teer, CO... cs ccecces 114 
Whitman & Barnes Mfg. Co.. 31 
wens & Coe., 3. BH. .ccccss 135 
Wreagmt Wremeh Co. ...ccccees 11 
Wrenches, Pipe 
Bemis & Call Ilardware & 
fae 100 
Brosnihan Wrench Co....... 137 
Greene, Tweed & (o...... .109 
Page-Storms Prop Forge Co..116 
i Se «ge cain wisi ; 97 
reeeee Bee, OB. wc ccccccecse 114 
Waerwerte Mem. Ce. ..ccseces 66 
Wells & Son Co., F. BE....... 96 
Whitman & Barnes Mfg. Co... 85 
Wawemes & Co.. Jc. BH. .ccacs 135 
Wright Wrench Co.........- 118 
Wrenches, Ratchet 
Greene, Tweed & Co....... .109 
Parker Co., Chas. ; " 115 


Pratt & Whitney Co. .3, 9 to 64 


Trimont Mfg. Co.. ae ..114 
Wrenches, Tap 

American Tap & Die Co......118 
mesty & Co., Chas. H......:. 121 
Butterfield & Co............; 117 
Ge eS, Wd cae nen ae 
Carpenter Tap & Die Co., J. M.130 
Standard Tool Co . . 49 
Starrett Co., L. 8S... a cae 
eee pee, ©O.....c<ccscas 114 
re ae tS 
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equipment. 


you want. 
10 be here ts a badge of responsibility. 
lo buy from here is a guarantee of satisfaction. 


Who’s Who aad What’s What 


HESE are things you want to know in a hurry when 
you're looking up information about machinery and 
You know how it makes you feel when you 
want to know the name of a certain street and then find 
that the name on the lamp-post is missing. 

This Classified List of Articles Advertised is a short 
cut to enable you to quickly find what you want and who 
It is always up to date. 
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